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comparision graphics generation. A full UNDO capability 
and sophisticated Visual File Manager allow the user to 
manage the expanded work environment as an integral 
part of SURPASS. Intuitive pull-down menus tie the new 
features into the 1-2-3'" interface. A subset of SURPASS' 
capabilities implements 100% of 1-2-3 keystrokes, file 
structures, macros, commands, functions and formulas 
(version 1 .A, 2,0 and 2.01 ). Keystroke Recorder. Automatic 
Column Range Width Adjustment, Worksheet Find, Slide- 
Show, Hot Links Consolidation, Comprehensive Network 
Capability (LAN) and, enhanced EMS Memory Support 
add further to the rich set of features. Surpass is also 
available in a 286/386 optimized version for reduced 
memory and higher speed performarxie. 


SURPASS 


SOFTWARE SYSTEMS INC. 
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THE ULTIMATE SPREADSHEEr^ 

For the Dealer Nearest You. a Brochure, More Information or to Order Now. . 


CALL 800-338-5452 


250 Bel Marin Keys Boulevard, Building F 
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SINCE 1983, 

RACORE HAS PROVIDED... 

40,000 

PCjr's 

Wim PC'* Power 



Drive Two Pius Gives your IBM 
PCjr the performance capabilities of a PC 
by adding a second drive plus 
enhancements. The unit includes a 
parallel port, a second disk drive, clock 
caler>dar vrith battery back-up, additional 
power to the side bus and a memory 
expansion slot. Your PCjr can now run 
PC software. 

Drive Two Plus with DMA 

^299.00 ^349.00 




Expand to 640K Give your PCjr 
the memory it needs with RACORE's 
expansion boards. This plug-in board fits 
into the Drive Two Plus or the 20MB 
expansion units and provides up to 640K 
of ntemory in 256K increments. 

Memory Expansion Boards 
256K 51 2K 

^119.00 <149. 00 




Keyboards choose from three 
different keyboard packages complete 
with adapter cables for your PCjr. 

PC Style $99.00 

AT Style $119.00 

5151 Style $139.00 

on 

CALL TOLL FREE H K 
1-800-325-1833 

1 -800-521 -6366 (in Caiif.) 
BBS: (801) 363-8720 

RACORE Computer Products Inc 

1 70 Knowles Drive, 

Los Gatos. Ca. 95030 
(408)374-5290 
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WHAT’S inside 



Sometimes it's hard 
not to be blase. Each 
week brings us news 
of faster-cheaper- 
more-powerful prod- 
ucts that promise 
great leaps forward in 
flexibility-versatility- 
reversibility-ease -of- 
use. We listen to it all, 
but a great deal turns 
out to be just so much 
hype. 

Which is why we 
get excited when 
something like the 
Compaq Deskpro 
386/20 comes along. 

The fastest PC we’ve 
ever tested, it’s a 
technically elegant 
machine that incorporates innovations in 
cache memory, video, and expansion 
technology. It’s a pacesetter that will have 
a major influence on product development 
in the rest of the industry. 

"Hardware guys are always nagging 
software developers because programs 
can’t keep up with new hardware, and 
software guys retort that hardware can’t 
keep up with software,” says Bill Mach- 
rone, who wrote this issue’s cover story on 
the 386/20. "The new Compaq puts the 
ball firmly back in the software court,” he 
says. 

This machine is blindingly, uncompro- 
misingly, dizzyingly fast. Don’t even try 
to watch the memory check on boot-up — 
we’re talking true blink-and-you-miss-it 
speed here. It’ll make you gasp. It made 
mincemeat of PC Labs benchmark tests. It 
made Machrone giggle. 

Does this kind of speed really matter? 
You bet. 

“The 386/20 makes new multitasking 
software like Windows/386 not only possi- 
ble, but delightful,” says Machrone. It’s 
an “optimized environment” for sophisti- 


cated programs that should spur develop- 
ers on to even greater applications. 

When he’s not writing cover stories. 
Bill Machrone is giving us invaluable lead- 
ership. He’s the guiding hand of the maga- 
zine, and every issue reflects his philoso- 
phy of providing information with depth 
and scope you just can’t find anywhere 
else. 

In his new role as editor-in-chief and 
publisher of this magazine, Machrone will 
increase his industry involvement and 
strengthen relationships with product de- 
signers, industry leaders, and technology 
experts so that we can bring you even bet- 
ter coverage of computing developments. 
He’ll also continue to give us the benefit of 
his editorial and technical expertise. 

And we hope he’ll still find time to gig- 
gle at fast computers. 

A final note. This issue marks the addi- 
tion of two contributors to the pages of the 
Productivity section: the brothers Cobb, 
Douglas and Steven. As the new editors of 
Spreadsheet Clinic, they take over for Ja- 
r^ Taylor, who continues his work for us 
as West Coast editor. GH 
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The newDiconix 300 w So quiet, so small, so fast, 
it’s the only wide-carriage plain paper printer 
you could mistake for the Diconix 150. 
Before you decide on a PC printer, reflect on this. 



A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONIX 


CIRCLE 250 ON READER SERVICE CARD 


• Semi-automatic paper handling 

• 308 characters per second 

• IBM & Epson emulation 
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Transforms: 386 boards 
turn your old PC or AT, 
into a powerhouse, page 121. 


(()\KR STORY 


The Fastest Ride Around 

Bill Machronel A 
supercharged 20-MHz 80386 
processor, elegant memory 
control, and blinding video 
speed make the Compaq 
Deskpro 386/20 the most 
sophisticated PC vet 92 

Anatomy of a 386 

Winn L. Roschl What makes 
386s tick? A look under the 
covers at the industry’s latest 
darling 103 

Trading Up to a 386 
Winn L. Roschl Replacement- 
motheitxiard makers offer an 
intriguing alternative to 
chucking your current machine 
for a whole new system. Check 
out five economical upgrade 
hoards 121 
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SPREADSHEET 
ANALYSIS 
Living with Lotus 
Jim Seymour/ Three word 
processors, five database 
programs, forecasting 
software, and a slew of printing 
and graphics utilities can turn 
1-2-3 into a complete 
environment 149 

Word Processing Add-ins 
4 Word. InWord. and Write-in 
join words and numbers ... 154 

Note-taking Programs 
Note-1 1 Plus and Noteworthy 
join the add-in fold to give you 
full annotation power 173 

Database Management 
Add-ins 

Data import and export made 
easy with Data Manager. 
D.A.V.E.. Deja. Fetch.*, and 
Informix Datasheet 
Add-In 176 

Printing, Graphics, and 
Utilities 

3D Graphics adds dimension 
to 1-2-3 graphs; Sideways and 
JetSet make your spreadsheets 
fit to print; SeeMORE helps you 
take it all in 194 

Plaiming and Forecasting 
Add-ins 

Predict the future with analysis 
software from Enfm and 
Shade 204 


HARDWARE 
18 Ways to Share Your 

Peripheral 

Mike Falkner/ Stretch your 
printer dollars and maximize 
modem use with device sharers 
from Bay Tech, Black Box, 
Digital Products, Fifth 
Generation, and ten other 
companies that give you 
connectivity where it 
counts 213 

CONNECTIVITY 
Making Coimections: 
Waterloo Port 

Frcmk J. Derfler. Jr. I Waterloo 
Microsystems’ LAN is a 
graphic illustration of good 
interface design 251 

ADD-IN BOARDS 
Just the Fax 

William Taylorl Fax boards ate 
coming on strong. We take a 
look at six of the newest, from 
Asher T echnologies . 
Brooktrout Technology, 
Communication Technology, 
Datacopy, Panasonic, and 
Strongline 265 

Cover Photograph: 
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Cover Screen Image: 
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Hands On: 

« First reviews of IBM's 

Operating System/2 Standard 
Edition. How fast is it? How 
difficult is it? What can you do 
with it? Who needs it? 

• VM/386, a DOS-compatible 
multitasking operating system 
for 386 PCs from Intelligent 
Graphics Corp. 

• The Complete Hand 
Scanner, a $249 graphics 
digitizer 

• PC Emcee, a remote control 
presentation system 

• dSalvage, help for damaged 
dB/lSE files 

• The PipeNet network 

• /Wrfrerse/ope addresses 
envelopes on a laser printer 

• Peachtree Complete II: The 
Business Accounting System 

• A video tutorial for DOS 

• Pony Express, help for 

managing mailing costs 33 


AITKRHOl RS 


PC LAB NOTES 

Turbo Pascal 4,0: Making the Big Move 

Neil J. Rubenking! The new version of Turbo Pascal adds many 
long-wished-for features, but older programs will need some 
tinkering to get along with it 277 


UTILITIES 

Dressing Up Your Help Screens 
Jeff Prosisel PAINT works with the HELP and CAPTURE 
utilities presented in our previous issue, applying colors, lines, 
and patterns to add flash to your help screens 291 



ENVIRONMENTS 
OS/2 Memory Management 
Charles Petzoldl OS/2's new 
schemes include memory 
sharing, discardable and 
named memory segments, and 
' huge ' memory blocks... 313 


POWER PROGRAMMING 
Changing the MS-DOS 
Environment 

RayDuncanJ Routines that let 
MASM and C programs take a 
swipe at the environment, and 
a look at MASM 5.0 .321 


USER-TO-USER 
Paul Somersoni Printing from 
a batch file without lifting a 
finger; finding the active 
printer; a batch file that moves 
files safely 331 


POWER USER 

Craig L. SiarU Sneaking 
WordStar commands into 
Word when old habits die hard; 
counting seconds with 
FoxBASE: WordPerfect 
marker huntdown 341 


Hands On: 

• Making music with your PC: 
The Ad Lib Personal Computer 
Music System and The Music 
Magic Synthesizer 

• Britannica Software's 
Millionaire II 

• Mindscape’sSupmiar/ce 

Hockey 420 


SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobb! The Cobb brothers ride 
into Spreadsheet Clinic 
territory, armed with a way to 
turn data columns topsy-turvy 
and a macro pause that won't 
blow away the macro 327 


LANGUAGES 

Robert L. Hummel! Speedy 
BASIC dating calculations for 
any occasion; writing sideways 
or upside down in T urbo 
Pascal; a filter for waylaying 
screen output into a file ... . 345 

PC TUTOR 

Robert L. Hummel! Assembly 
language macros and why we 
don't use them; a hard disk gets 
the shakes from a printer; 

leisurely EGAs; CGAs in 

murky mono 353 

CONNECTTVITY CLINIC 

Frank J. Derfler. Jr ! Batch 
file basics; a DEC mini hosts an 

all-night file transfer, but it's 

imanended 359 
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PC ADVISOR 
Mitt Jones! Help in finding a 
floppy-disk-based dictionary, 
in beefing up the EGA's 
resolution, and in printing 
pamphlets in correct order. . .27 


BILL MACHRONE 
80286 R.I.P 65 

JOHN C. DVORAK 
The Filrttless Camera ftxrm 

Japan 71 

Inside Track 73 


JIM SEYMOUR 
Getting the Big Picture ... .77 


STEPHEN MANES 
Type “Type”: How’s That 
Again? 85 
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Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen™ MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
and a convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn't enough. Feature by feature these two 
contenders batded. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software.They were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfeartunately, the other machine 
offered 136. 

What was the other machine? The new Qtizen MSP- 55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34. In California 
call 1-800-441-2345, Ext. 34. » rrn w ry TVT " 

©1987 Citizen America Corporation. ^ ^ 

Ocizen and the Citizen loco are trademarks of r% • t 1*1 i i 1 

QtizenWatch Co., Ltd. rTintcrs that fun like clockwonc. 
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CIRCLE 114 ON READER SERVICE CARD 



hru 286 f KTp nii e d flawles^ ziith axry appli- 
■ handed H, induding ajp^probxted p ro g r ams and 
mmor^itsidad uhlthes <tf one." 

Stephen Mmti PC Magazine 

!..tfie Bmdahnt 286 was the card of choice." 

PC BusinesSahwaieview (Rated #1) 


"...Bttakthru 286 is a gcad adue and a /judity product taded 
by effective support." 

Dan A. Griffin 

The Newaietiff at the AutoCAD Uas's Group 
"The PCSG Braddhru 286 achieved the best p e if ijtr n i ukx 
results of the caching beards tested." 

Ted Mndd. PC loh )cunal (Rated #1) 


"The 12-MHz Breakthru 286-12 speedup board is the palest 
of those tested, but rut the most expensive. On a dollar per- 
horsepower basis, it could be called the cheapest boost acala- 
Ue for an XT' 

Mark IirfcMvId (Rated #1) 


Think Need an AT? 

Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 

SpaaO hgurM are conaoiidaied reauite from 10 leete at 
CPU pariormance (Set Acceteralor Boards Special Report, 

December 1. 196&j 


□ Microspeed Fast 88 

$149 

□ Microsoft Mach 10 

$395 

□ Univatton Dream Board 

$512 

D Orchid Turbo EGA 

$945 

□ ST&O Standard 286 

$995 

□ Gassic Speedpack 

$995 

Q Orchid PC-Turbo 286e 

$1,195 

□ Breakthru 286-12 

$595 



REPRINTED FROM INFOWORLD, APRIL 27, 1907 


Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


LIGHTNING^— FREE with Breakthru 
speedup hardware— $89.95 purchased separately 


We are exdted about our three speedup 
products. \bu probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


But, no spMdup tMMnI cuB disk 
accett tlmt in haH 

LIGHTNING 


Mftwara can • $89.95 or FREE w/Bftafcthni 


‘Ughtning I9 a/mo«t mandttory..." • 
Steve Manes. PC Magazine 
Best of 86 review 

Loads wlh tie DOS ' alw^5 ready as a badpxjid 
progratii to acceterate disk access, tbu do nolhing 

-eieivltijngisauloniaijcPr^ 


guaranteed the Breakthru 286 board to be 
Oterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the dock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERTS WHY THESE TWO BOARDS 
ARE SO SPECIAL 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. What's 
more, unlike 
competing 



products it works in the Compaa Fbrtable 
and most doires. Easy diagrams show how 
you just place the card in an open slot, 
remove the ordinal processor ana connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are advanced. The 
BREAIGT^U^ replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot tor 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly tor 
tiinmg sensitive applications. 

Third, you have hill compatibility. All ex- 
isting system RAM, hardware, and 
peiiphei^ cards can be used without soft- 
ware modification. Our boards operate 
widi LAN and mainfaame ccxnmunication 
ucts and conform to the Expanded 
lemory Spe^cation (EMS). Software 
LumpatibiliW is virtually universal. 

Faster ana smarter than an AT - PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards oHer only a marginal 
Speedup in Spite of their claims and omers 
are just poorly engineered. 

are really exdted about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technology 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix... we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the bi^st bane for the 
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Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen’" MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
and a convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP- 50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn't enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software.They were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34. In California 
call 1-800-441-2345, Ext. 34. ^ ry -p T^'“ 

©1987 Citizen America Corporation. A A 

Citizen and the Citizen loco are trademarks (rf n i i.i t i i 

GtizenWatch Co., Ltd. ftinters that uin like clockwork. 
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I 286 perprmed /louilessfy with every appU- 
( handed it, induding capy-prviected pn gr ams and 
memorv-rtsideTa utiities at one." 

Stephm Mane^ PC Magazinr 

...tire Bnakthru ^ uxs the aird of choke" 

PC BuiineiScftMnview (Kflted #1) 


". . -BreaMiru 286 is a good udue and a qudity product bached 
by effective suppvf." 

Dan A. Griffin 

The NewalMer d the AutoCAD Ufa's Cia^ 

"The PCSG BmAthru 286 achieved the best p e if brn i a iic e 
resuits of the caching boards tested." 

led Mndd. PC TeA ]oumai (Rated #1) 


"The 12-MHt Bradcthru 286-12 speedup board is the fastest 
of thaee tested, but not the rrtost ecpensnx. On a dollar per- 
horsepower basis, it could be adled the cheapest boost avada- 
Wfjbrori XT' 

Mifk VOMi. IidoMbrtd (Rated #1) 


Think \bu Need an AT? 

Make Your IBM PC Easter Than an AT in Just 5 Minutes! 


Accelerator Cards: Speed and Value 

Spaad figuras are consolKiaiM rMutts from 10 Mts Of 
cKl portormanca (Saa Accaiarator Boards Spaoal Rapori. 

Oacamtwr 1. 19B6.) 


□ Microspeed Fast 68 

$149 

□ Microsoft Mach 10 

$395 

□ Univation Dream Board 

$512 

□ Orchid Turbo EGA 

$945 

□ SlScD Standard 286 

$995 

□ Qassic Speedpack 

$995 

□ Orchid PC-Turbo 286e 

$1,195 

□ Breakthru 286-12 

$595 
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Breakthru 286-8MHz>$395 LIGHTNING™— FREE with Breakthru 

Breakthru 286'12MHZ'$595 speedup hardware— $89.95 purchased separately 


products it works in the Compaa I^rtable 
and most ckmes. Easy diagrams snow how 
you just place the card in an open slot, 
renvive the origina] processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTmU 286 replaces the CPU 
PC or XT with an 80286 microprocessor 
that is hister than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory proviaes zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timmg sensitive applications. 

Third you have hiflcoriyatibility. AH ex- 
isting system RAM, hardware, and 
periphei^ cards can be used without soft- 
ware modification. Our boards opjerate 
witfi LAN and mainframe communication 



But, no speedup boerd cuM disk 
access time In hatf 

UGHIhUNG 

tollmn un • $8935 or f REE w/BraiUtini 


“Lightning Is almost mandatory..." - 
Steve Manes. PC Magazine 
Best of 86 review 

Loads with the DOS - always ready as a badfground 
program to accelerate disk access. Mxj do rxithing 
everything is automadcPrograrns that freque^ ac- 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 tirnes taster. Uses a prraple greatly erha^ 
from mainframe technology called cachirig. FuHy ex- 
ploits Atxtve Board memciry. 

UGHTT^JING is the standard against which 
ail ou compe&tKxi measures isef because 
universal compatibility with other software. Data is 
never lost Order UCHTNNG separately or get 
it free with your Breakthru 286 troard. 


products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually universal. 

faster and smarter th^ an AT • PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards offer only a marginal 
speedup in spite of their claims and others 
are just poorly engineered. 

are really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technolo^ 
than boards by Orchid, Quadram, P.C. 
Technologies, Phoenix... we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac- 
claimed Ltehtning 
software. today 
your credit card or COD 
instructions and we will ship 
your card the very next day. 


We are exdted about our three speedup 
p^ucts. \bu probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see bcDc). After the smashing 
success of Lightning, in late '86, we 


guaranteed the Brecikthru 286 board to be 
literally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the dock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,(XX)% ^ster than a regular PC. 

HERE'S WHYTHESE TWO BOARDS 
ARE SO SPECIAL. 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. What's 
more, unlike 
competing 


DONT TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SAHSEIED 
SIMPLY RETURN IT FOR A FULL REFUND. 
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■Exceptional 3-0 Spreadsheet 


Everyone who tries it, tells us, 
”It's the best there is.” 


il 




lUfuines 
NewsHPers 
TV I lUiio 
SkswritiRf 

T«tal 


Don't take our word for it Use Lucid 3-D for 60 days. 
Return it for a full refund if not completely satisfied. 
Plus , instead of the $199 list price; an intr^uctory 
spread'the-word price of $99. 


Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $99, on a sixty day re- 
turn for a full refund, is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 
Memory Resident 
That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantly while working in your word 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like, "Lucid 3-D is flow soft- 
ware of the 1990's will look and perform". 
or even more to the point "This Is the 
way I 
thought a 
computer 
should work". 

You'll 
see. Lucid 
is exciting. 


way. Users say "If is so Intuitive that I real- 
ly don't need a manual:' That's because 
we use something we call a visual 
command menu. )im Seymour, the 
noted PC columnist, talking about Lu- 
cid in a recent article said that, “1/ there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it:' 

What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 


Expense 


ddeeptisme 

Opemtiens 

Nanoficturinf 

IteseiK)! 


FIG. 1 Let's get the detail on those ad costs lust move 
the widebar to that cell and press one key (grey 




FIG. 2 Here we arct Instantly. Notice the lower 
left comer showing we are on level 2. You can go 
down or up. (See next page! 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of 1-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 

Lucid 3-D' was developed over the 
past two years with countless, exhaus- 
tive hours of planning and program- 
ming to produce something spectac- 
ular. This is a product that works the 


What 
Makes 
it so 
Special 

in the 
screen 
examples 
you can 
see Lucid 

is really 

multi -dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simple as the pictures show. 

And you don't have to 
write formulas to do that. 

All you do is go look at the 
other file, navigating 
through easy, point and 
shoot directories. When you 
come back up (with one keyl the link 
is made automatically for you. 

Everything about Lucid works that 


nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command, you just flow right to it. 






1-800-544-4699 '' 


Any cell can contain a complete other spreadsheet 
that you can access with a single key. 


Plus, no matter where you are on a menu or 
what you are doing, just press function key FI. 
and you will get a help screen specific to that 
command or attion. Or if you want to know about 
any subiect you can pop up an index of over 4CX) 
topics and select the one you want. 

Notepad Behind Every Cell 
Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke. You can write 


mmim* 

1 JAfl I, 


h (or hflp or Fid for Nonu 



Hashington Post 
Pants HoMinj Nom 
Nev York Tines 
Oiietn Mkoftt 
SettUe fines 
U Tines 


FIG. 4. Now. Instantly we are on level 3. Each level Is a differ* 
ent spreadsheet. You could now move to the New York Times 
and see the detail on that figure There is no limit to the levels 
you can go. Move right down to transaction level if you like 


notes, memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet. 

Speed 

Lucid 3-D is truly revolutionary. It is 
fast, fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead, it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don't see continue on in the 
background during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


FIG. 3 We want more detail, so let's go to 
Newspapers. Just press the Grey + Key 


u The best idea I’ve seen for 
a spreadsheet in years 

lim Seymour. Columnist PC Magazine PC Ufeek 


Lucid Learns 

Lucid 3-D also lets you teach it any 


combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be 

done with single keys. Plus more than 
just remembering keystrokes. Lucid al- 
lows you to create Macros with loops, 
proc^ures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 
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Fig. 5. Of course; Lucid does multiple windows. Notice, 
you can simultaneously open windows In different 
^rectories, different drives, even down as many 
as 3'D levels as you like No one else cando that. 

Mouseability 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up. the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more, any 
Lucid 3-D menu seleaion can be 
"moused " and the response time is 
"right now " instead of the sluggish "a 
little bit behind you " feel of add-on 
mouse menu systems like those 
you've seen with I-2-3. 


m 
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Spread -The-News Offer 
*99 Introductory Offer (List *199) 

Full Refund within 60 days, 
if you aren't ecstatic 



Co-wInner of the 1987 PC 
Magazine Award for Technical 
Excellence 

The other winner: Microsoft's Excel 


Call 1-800-544-4699 




A window pops up with a library of 
funaion names you can page through 
with the mouse. Select, click and it's 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard) 
with favorite labels and names so that 
you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 

We could go on at great length 
about all the features and innovations 
in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 


Makers of ughtumg - 
disk speed up software, and 

I Accelerator Board. 


work. The overall feel is tight and 
polished. In fact, Paul Somerson. ex- 
ecutive editor of PC Magazine, used 
one word to describe it, "Slick". 

PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHTAWS the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the aKAJUtoMlM ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us "you have 
done it again. This is software everyone should 
have." 



Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there's not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D. But 
don't take our word for it, take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This S99 
offer won't last because we will be 
shipping to the dealers soon. But in 
the mean time we invite you to try 
Lucid as part of our "spread the 
news" campaign, lust pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM K, PS and Compatibles. 


GO 3-D TODAV! 

CaU 

1 - 800 - 544-4699 

or 

(214) 351-0564 




11035 Harry Hines Blvd. 
Building 206 
Dallas. TX 75229 
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WE CREATE SOLUTIONS THAT WORK, 



FIVESTAR FS-386 

• 2MB 32 BIT MEMORV 

• INTEL™ 80386 CPU 

• DUAL SPEED 6/16MHZ 

• LANDMARK 20MHz 

• CPU SLOTCARD DESIGN 

• 238WT POWER SUPPLY 

• TWELVE EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$2695 

BASE SYSTEM 


40BIB (23iiu) $3396 
60HB (23ma) $3595 
130B1B (13nis) $4895 


FIVESTAR FS-286 

• 640K MEMORY 

• INTEL 80286 CPU 

• DUAL SPEED 6/ lOMHz 

• LANDMARK lOMHz 

• CPU SLOTCARD DESIGN 

• 238WT POWER SUPPLY 

• TWELVE EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$1295 

BASE SYSTEM 

40HB (231IIS) $1995 
60MB (23ins) $2195 
130HB (131118) $3495 


FIVESTAR EXPRESS 

■LAPTOP' 

• 640K MEMORY 

• NEC™ V20 CPU 

• DUAL SPEED 4.77/9.54MHz 

• LANDMARK 3.1MHz 

• TWO 3.5 INCH DRIVES 

• BACK LIT LCD SCREEN 

• 640 X 200 GRAPHICS DISPLAY 

• SERIAL AND PARALLEL PORTS 

• RGB AND COMPOSITE PORTS 

• RECHARGEABLE BATTERY (8 HOURS) 

• UGHTWEIGIfr W/CARRYING HANDLE 

• MS-DOS™ AND DIAGNOSTICS 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$1395 

COMPLETE SYSTEM 

FIVBBTAREXPIIESSn $2695 

• 20MB HARD DRIVE 

• EXPANSION SLOT 


Solutions built on qunllty. 
Every ^stem we sell Is built 
with the highest quality 
components available. fiiUy 
bench-tested and 
certified with a 
48 hour bum-ln 
before shipment. 

Solutions built on customer 
support and satisfaction. 
Fivestar Computers maintains a 
staff of highly skilled technicians 
and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 


you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Ftvcstar computer 
system. 

Remember - we're only a phone 
call away. 

Solutions built on nationwide 
service. 

When you purchase a Fivestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day. on-site service is from Momen- 
tum. And it's good on anv Fivestar 
machine regardless of configuration. 


Momentum is a nationwide service 
organization with offices in 150 
locations and a twenty year history 
of responsiveness, reliability and 

personalized i-r- — r 

service to / 

the elec- / . . . r V-y 

tronlcs V ’ *■> 

industry. / 


Our Guarantee. 

Fivestar Computers warrants all 
our products to be free fiom 
defects in materials and work- 
manship for one year following 
the date of shipment. 


Fivestar Computers offers a 30 - 
day satisfaction guarantee that 
Insures compati- 
bility and 
performance. 

When you buy 
a computer 
^tem from 
Fivestar, you can be assured of 
not only buying the finest quality 
products, but of the people and 
the company udio stand behind 
every ^tem they sell. 




ORDER BV mONE: We acreiX VtSA, M/C. Amex. COO. Cash or CaMiler's Check and appiovcd Cmporale and Univcralty Purchaae Orden. 
All ptieea are aubfeci lo chan^ and quaniiiiea may be luniied. We rearrve the right to aubailluie ei)ulvalenl liema. 





THArs NOT JUST A PROMISE. IT’S A FACl . 



FIVESTAR 386 


• 64K CACHE MEMORY 

• 1MB 32 B1T MEMORY 

• INTEL 80386 CPU 

• DUAL SPEED 6/16MHz 

• LANDMARK 24MHz 

• 200WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$2395 

BASE SYSTEM 


FIVESTAR 286 


• 640K MEMORY 

• INTEL 80286 CPU 

• DUAL SPEED 6/ lOMHz 

• LANDMARK lOMHz 

• 200WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$1095 

BASE SYSTEM 


FIVESTAR XL 

• 640K MEMORY 

• NEC V20 CPU 

• DUAL SPEED 4.77/8MHz 

• LANDMARK 3. i MHz 

• 150WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 360KB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$595 

BASE SYSTEM 


4 MB BASE SYSTEM $3495 


40MB (23iiia) $3095 
60MB (23iim) $3295 
130MB (ISms) $4595 


20MB (65iiu) $1395 
40MB (39ma) $1595 
60MB (23ins) $1995 

OPTION: 12MHz. ADD $200 
16B1HZ. ADD $700 


20MB (65ms) $ 895 
30MB (65ms) $ 995 
40HB (39ms) $1195 


Solutions Built on Quality 



FIVESTAR 

COMPUTERS 


QItb jov» bvBlaoM an advaatagM of 
Flroatar qoality, aarrloa and a^poft. Call Ftvaatar Coaapnton todap. 

TO ORDER CALL TOLL FREE 

Hours. M F 8-7 and SAT 10-3 CST 

1 - 800 - 752-5555 

In Texas (214) 242-7000 
FAX# (214)242-2336 

A SubaldUry ol Fivestar EUsctnnM* Inc.. OsHss, Texas 
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TRY ORACU'S $1295 SQL DBMS 
FOR ONLY $199 ILmY. 

OR BECOME A VAPORVAR. 


Ashton-Tate SQL 

If you're looking forward 
to OS/2 and the next gen- 
eration of PC database 
management systems to 
enable you to build larger, 
higher-quality PC applica- 
tions, you’ll be interested 
to know that: 

• Ashton-Tate has announc- 
ed its intention to replace 
its outdated database tech- 
nology with a SQL DBMS 
under OS/2, and 

• IBM has announced its 
intention to offer SQL for 
OS/2 in its Extended Edition. 

All you have to do is wait. Wait 
for OS/2 and SQL. Wait until mid- 
1988... or later! Meantime you 
keep developing with soon-to-be 
obsolete dB^^E™ technology. 

But you don't have to wait for 
SQL on the PC. Oracle has it now. 

And you don’t have to wait for 
OS/2 to run programs larger than 
640K. The ORACLE® DBMS allows 
you to run OS/2-size programs 
under today’s MS-DOS™ 

ORACLE is the number-one sell- 
ing DBMS on both minicomputers 


IBM SQL 



and mainframes. If you try PC 
ORACLE, we think you’ll make us 
number-one on PCs, too. That’s why 
were making you this special offer. 

We’ve sold thousands of copies 
of PC ORACLE for $1295. But now, 
for a limited time, we will send 
VARs the same, full-function ver- 
sion of ORACLE for only $199.* 

That’s right. Only $199 for a PC 
SQL DBMS that is identical to the 
ORACLE that runs on minicom- 
puters and mainframes. $199 for 
the only PC DBMS that lets you 


ORACLE 

write larger-than-640K, 
OS/2-size programs and 
run them under today’s 
MS-DOS. 

ORACLE makes it easy 
to write large, high- 
quality applications using 
industry-standard SQL. 
Applications that run 
faster. Applications that 
are easier to use and 
have more capability. 
Multi-user, networked 
applications. Applica- 
tions that can be devel- 
oped on MS-DOS today, and then 
run unchanged on OS/2, mini- 
computers and mainframes. 

So stop writing dead-end dBASE 
code today. Expand your markets. 
Call 1-800-ORACLE 1 today. Or use 
the rightmost coupon. Or mail one 
of the other coupons. And wait. 
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Dear IBM, 

Old Orchard Road 
Armonk. NY 10504 


1 keep reading that you've already 
announced that you're soon going to 
announce SQL lor OS/2 and the 
Personal Syslem/2. I'm really in no 
hurry to make money with ^L. so I'm 
happy to wait lor whatever you da 
whenever you do it. Hope to hear Irom 
you sometime in the next couple years. 


1 r. 


, Dear Ashton-Tate, ; 

I 20101 Hamilton Avenue I 

I Torrance. CA 90502 | 

■ Since you’ve announced your inten- 
tions to go SQL. I really don't know 
how much longer I can keep selling 

■ obsolete dBase applications. So send 
me SQL just as soon as you linish it. 

I have every conlidence your lirst at- 
I tempt will be lull-leatured and bug-lree. 


COMPATIBIUTY » PORTABILITY * COWIIECTABILITY 

Call 1-800-0RACLE1 today. 

fbear Oracle, 

I VAR ORDER DESK • Oracle Corporation 
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20 Davis Drive • Belmont. CA 94002 

I want to develop ()S '2 database applica- 
tions on MS/ DOS today. I understand this 
license is for application development only. 
Please also send me information on yitiir 
VAR program and how my PC applications 
will run without change on minis and main- 
frames. Send me (check only one): 

D PC ORACLE i $199 

□ ORACLE + IMB extended memory.,.. $599 

□ ORACLE ♦ 2MB extended memory.... $799 
I am paying by □ Enclosed Check 

□ VIM □ MasterCard □ American Express 


SWe Zn* / 
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Letters TO 

PC MAGAZINE 



RIGHT ISN’T WRONG 

I have never written to a magazine before, 
but I could not resist after reading Mr. 
Mendelson's opening sentence in 
■‘Clonkers and 
Coolitude: Spelling 
Checkers Gel Bet- 
ter" (PC Magazine. 

October 13. 1987): 

"A wise old news- 
paperman once told 
me that I had to 
learn only two rules 
to be a good writer: 
use long and short 
sentences alternately and spell the words 
right." Unfortunately, the old newspaper- 
man forgot to mention a third rule: use the 
words correctly — "right" is an adjective. 
This gaffe is de.stined to be a classic. 

Prof. Mark Brighton 

Irvine. California 

/ am always Ixiffled by people who obey 
rules that have no relation to reality. The 
Oxford English Dictionary li.sts more than 
300 examples of right used as an adverb in 
books rangingfrom Beowulf to the Autho- 
rized Version of the Bible and by .such au- 
thors as Shakespeare. Milton, and Tho- 
reau, plus an English prime minister and a 
president of Harvard. Whom are you go- 
ing to believe, somebody' s grammar book 
or a thousand years of history'/ 

— Edward Mendelson 


THE MULTIMATE ADVANTAGE 

Being a MultiMate user. I must come to its 
defense. Marvin Bryan’s article "A New 
Page for MultiMate?" (PC Magazine, Oc- 
tober 27. 1987) is a bit heartless in that it 
as.sumes page orientation is death in a word 
processor. What is the magical fascination 


0 


UONKERSA _ 
OOOUTUDE 

^dthgOudim 
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with Microsoft Word's, dtK'umenl orienta- 
tion? Using Word is like writing on toilet 
paper — it keeps scrolling and spewing. 
Sure, you can mark pages and enter a qua- 
si-page mtxle. but it is inconvenient. Word 
docs some very nice things and has a few 
tiKils MultiMate could use. but MultiMate 
has been a powerful, straightforward, and 
convenient friend for 3 years. And I only 
have Version 3.3! 

Wink Grise 

Ostcrvillc. Massachusetts 


much for giving me some solid answers to 
my spreadsheet questions. 

David A. Comelson 
New Berlin. Wisconsin 

Many thanks and compliments on your 
spreadsheet issue (“Challenging 1-2-3 on 
Price and Power"). As usual, it was well 
researched and extremely useful. Your 
writers are to be congratulated. 

Jerome A. Schroedcr 
Seattle. Washington 


It is obvious by his unfair review that Mar- 
vin Bryan is a biased. non-MultiMate user 
("A New Page for MultiMate?"). I have 
been a MultiMate user for 3 years and find 
it extremely easy to learn and use. 1 have 
also used WordPerfect and found it awk- 
ward to use. unintuitive, and very difficult 
to learn. There are. admittedly, some use- 
ful features missing from MultiMate Ad- 
vantage IP, however. I don’t feel that 
WordPerfect offers a significant enough 
advantage over MultiMate to entice me to 
change. 

Dan Arnett 

Burlingame. California 


BEYOND l-^3 

While perusing the latest computer rags in 
the local software store. I noticed the bold 
heading "Power Beyond 1-2-3" on the 
cover of your October 27 issue. 1 could not 
help but pinch myself. Could this be true? 
Was someone finally helping me and say- 
ing there are spreadsheets better than Lotus 
1-2-3'! 

Lo and behold, it was true — you guys 
scimped everyone ("Challenging 1-2-3 on 
Price and Power." PC Magazine, October 
27. 1987). Lotus 1-2-3 is not the best 
spreadsheet in town. Thank you very 


In your cover story ’ ‘Challenging I -2-3 on 
Price and Power. ’ ’ you omitted the spread- 
sheet that has been rated the highest in 



power and performance for 2 consecutive 
years by The Software Digest Ratings Re- 
port: The Smart Spreadsheet with Graph- 
ics from Innovative Software. 

Not only is The Smart Spread,sheet fast- 
er than 1-2-3, but it import.s/exports Lotus 
files. When you combine that with the fact 
that Smart is also available in UNIX and 
Xenix and provides data compatibility be- 
tween the DOS and the multiuser environ- 
ments. it means Smart users can enjoy to- 
day what OS/2 is only promising for 
tomorrow. 

Paul S. Bruski 
Innovative Software 
Lenexa. Kansas 
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jUTSTANDING 

SOFTWARE 

For IBM PC'S and Compatibles 


•$050 per SOOO per ■ 
I disk p|g|^ ^ 

I Small Quantities For Ten or More | 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


I □ BUSINESS 1—EZ-FORMS business form ' 

■ generation, completion vtci printirtg program. 

^ Q CAD 3— The PC-Flow 1 .0 computer aided fiow- 

■ chart generation program. Color graphics required. 

_ [s] COMM 4a,b,C,(L^(5 disks) Join the world of 
I sysops with RBBS Bulletin Board System 14.10. 

* [2] DATABASE la, tM2 disks) Rie Express 3.8 
I menu driven gerteral purpose database rrtanager. 

■ EDUCATION 1 — interactive DOS tutorial for new 
I PC users. Makes learning DOS painless. 

I g] FINANCE 1a.b-<2 Oisksl PC Accountanl 2.0 

* persortai bookkeepirig and finance management. 

I Q GAMES 1—3-0 Pacman, Kong. Spacewar. Janit- 

- Joe. futuristic Righimare and more. Color required. 

I Q GAMES 2— Qubert, Pango, Centipede, dun- 

■ georts aod dragons style Zurre. etc. Color req 

* n GAMES 3— Btackfack with customizable rules, 

I Armchair Quarterback (you call plays). ^ more. 

" Q GAMES 4— Star Trek, the Castle adventure 

■ game, and the original Colossal Caves Adventure. 

_ Q GAMES 5 — The Hack ac^enture game from me 
I universities. Like Rogue, only much ncher. 

■ Q GAMES 6 — Pirtball, Othello, DrKK)rtt. Sopwith 
I (fly a So^m Camel) and more, color required. 

■ INFO l8,b — (2 disks) Cooking recipes database 
I with lUyword/ingredient retrieve. Aod your own. 

I MUSIC 2a, b — (2 disks) PianoMan 3.0 polyphonic 

* music recording and playback program. 

I Q ORGANIZER 1 — DeskTeam. a Sidekick ck>r>e. 

_ and the Judy personal calendar program. 

I C PRINTER 1 — Resident print control and foot 

■ uliiity. inieVigeni spooler, banner maker, and more. a» 
B O SIMULATION 1— Maze makirm program. MITs 1 
a Ue simulation, starfields. etc. Color graphics req. ^ 

* Q UnUTIES 1 — A coAection of irrvaluable general A 
I purpose DOS utilities. An absolute must for all. cl 

- Q UTILITIES 2— More invaluable DOS utilities in- 
I eluding screen burr>oul. ram disk, ar>d more. 

■ O U'nLITIES 3 — A comprehenstve set of debuggirtg 
B and diagnostic utiitles lor monitoring your computer. 


NEW RELEASES UPDA TES 


[~1 BUSINESS 2 — Expressgraph business graphics. 

Chart your data and lirKl tr^s. Color gravies req. 
[11 CAD 1 a,b — (2 disks) Rngerpaint 1 .2 advanced 
painting and Altamira obfect oriented design. Color 
[H CAD 2a,b— (2 disks) DanCadSd. an advanced 
2D/3D drafting program w/animation. 640K, color. 
[F| COMM 2a,b-H2 disks) Procomm 2.42, an excel- 
lent modem pro^am with terminal emulation 
f~~) EDUCATION 3— PC-Fastype 120 typing tutor. 

ideal for beginners and ac^anced students alike 
[D FINANCES 3a, b— (2 disks) Express Calc 3.12. 

a powerful and user friendly spreadsheet program. 
(~1 GAMES 3— Stnker helicopter attack and Rsk. the 
game of world domination. Color required. 
r~l GAMES 12— Backgammon (play the computer) 
and Wheel ol Fortune based on the gamesf^ 
r~l GRAPHICS 1 — Record and play back screen im- 
ages! Excellettt for demo, etc. Color required, 
d] GRAPHICS 2a,b,0— (3disks)Anexceileni3-D 
surface modelirtg ar^ shading program. Color, 
d] INFO 2aJ> — (2 disks) Zip-Phone, natiortal 
areacode/pretfx to zip-code aoss reference. 

[2] LANGUAGE 3a,b— <2 disks) The A86 3.09 
macro assembler and debugger for 8088/86/286s. 
d] SHELL 4a,b— (2 disks) Automenu and HDM II 
4.04 hard disk prog, for custom full-screen menus. 
UTIUTIES 5— Hard disk utilities tor verifving. tor- 
maRing. parking and optlmizir>g your disk drives. 
r~l UTILmES 6— Advanced utilities iiKfudlng 
Mark/Release (remove resident progs w/o reboot!) 

I 1 UTILITIES 7 — More advanced utilities including 
Masterkey (undeletes files from hard (Ssks). 
d] WORD 1a,b—<2 disks) PC Write 2.71. apowerful 
word processing system w/spell checker, laser supt. 


Most software ksted is shareware or user-supported. 



MlcroCom Systems Cost of items 

3673 Enochs Street Shipping ss.oo 

Santa Clara, CA CA res tax 

95051 Totai end. 
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What ha.s no multidimensional database, 
no direct access to dBASE data files, recal- 
culates slower, uses more disk space for 
the template and more RAM for the pro- 
gram, has fewer rows, and costs three 
times as much as VP-Ptaimer'l Answer: 
Daybreak Technologies' Silk, your Eidi- 
tor’s Choice for spreadsheets ("Challeng- 
ing 1-2-3 on Price and Power"). 

Although I usually respect your Editor’s 
Choice, you really blew it this time. Per- 
haps na.sh counts for more than utility and 
a reasonable price, but not with me. I'll 
stick to VP-PUmner. 

R. E. Thalmann 
Fairbanks. Alaska 


DEMAND FOR ETHICS 

Jared Taylor's glib comment, "Accoun- 
tants have always been able to cook the 
b<x)ks after the fact" is irrespttnsible, un- 
called for, and a dis- 
service to the entire 
accounting profes- 
sion ("Analyzing 
Data from All the 
Angles," PC Mag- 
azine, October 27, 

1987). Both public 
and private account- 
ing professionals 
must adhere to 
cixles of ethics and public law, which de- 
mand integrity. I think PC Magazine 
should demand more from its contributors. 

Robert Harris 

Stamford. Connecticut 


UTIUTIES CHEERS 

Three cheers for Jeff Prosi.se’s fantastic- 
utility CARDFILE.COM (Utilities, PC 
Magazine. October 13, 1987). It is one of 
the most handy TSR utilities I have, and I 
really enjoy using it. 

David Kerbow 
Austin, Texas 

Although I enjoy the utilities published in 
PC Magazine, it has struck me that most of 
your TSR programs cannix be unloaded 
from memory. For instance, CARDFILE 
.COM (Utilities, PC Magazine. (Tclober 
13. 1987) takes up about 70K bytes of 
RAM . It would be nice if I could easily un- 
load the program whenever I needed that 
extra RAM to run other TSR programs. 


(408) 737-9000 

Uon-ffl 7am-9pm, SM-Sun aam-Spm 
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I would like to suggest that you encour- 
age all the authors of your TSR utilities to 
include an Unload feature in these pro- 
grams. 

A. Dafni 

Las Cruces, New Mexico 

We strive to make all the utilities presented 
in the Productivity section of the magazine 
useful, full-featured, small, and tutorial in 
nature. By showing a variety of lech- 


■ As a new programmer, 

I can’t believe how 
much of the information 
in the Productivity 
section is useful to me. 

nique.t, tve hope to give you the tools to 
construct your own assembly language 
utilities. But to have each program include 
every feature would make them too large 
to publish. We suggest that you take ad- 
vantage of our INSTALUREMOVE utili- 
ties (PC Lah Notes, PC Magazine, August 
19117) to remove CARDFILE when no 
longer needed. 

For years, I had always programmed in in- 
terpreted BASIC. Just recently I purchased 
one of the new BASIC compilers, and I am 
learning to write assembly language sub- 
routines for those BASIC programs. Be- 
cause of all my new programming fun, I 
have been paying more attention to the 
Productivity section of PC Magazine. It 
seems to me that you have dedicated more 
space to this section and added more col- 
umns. Well, I would just like to say 
thanks. As a new programmer. I can't be- 
lieve how much of the information is im- 
mediately useful to me. I imagine I will 
leant much from the Productivity section 
in tile future. 

PaulJ. Polillo 

Lubbock, Texas 

Your magazine is truly amazing. Just 
when I think I have run into an insolvable 

88 






STATGRAPHICS' 


Powerful Statistics, Sophisticated Graphics 
In One Complete Software System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics— in one single software 
system — to give you an extraordinarily 
powerful analytical environment. 

"ISTATaRAPHICSI is unusually 
compMe as software systems go 
In terms of st a t i sti c a l capabilities,’’ 

(PC Week) 

With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software— right on your PC. 

All the t<x)ls you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality (X)ntrol procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-JenKins. 


“I’ve found STATGRAPHICS to be 
one of the most complete and 
easy-to^jse sta t isti cs programs 
that I have come across." 

(Whole Earth Software Catalog) 

All this statistical power is even 
more valuable with STATGRAPHICS’ 
unique interactive environment. 
STATGRAPHICS Is completely menu- 
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis- 
change variables as many times as you 
want— and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
tiles, Lotus® 1-2-3® and Symphony® work- 
sheets, and dBASE® tiles. 


"Vsrdlcb [STATGRAPHICS IsJ a 
model PC software system which 
will set stantlards for PC statistical 

software." (PC Usw Magazinel 

STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data— more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 
as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 

For the most complete, advanced statis- 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don't 
have it, tell them to call STSC toll-free. 

(800) 592-0050 

In Maryland or Canada call (301 1 984-5123. 

CIRCLE 370 ON READER SERVICE CARD 

STSC 

Avoihbh noHoftally through Softtal and thsiributon 
woekMda. Doohr inquiriot wotcoma. 

*lnt9rrKjfion(it prkM tlighlty highor. STATGRAPHICS. 

SAS, and dBASE ora rogistorad Irodamork* of $totl«tkol 
Grophki Corporation. SAS Imtitwto Inc. . and Afthlon-Toto. 
rwpocttvoty lotut. I -3-3. and SymphonY or* rogistorod 
trod^morks of lotu> Dovelopmont Corp. PIUS'WARE ond 
SPSS/'PC-f oro Irodamorkt of STSC. Inc. and SPSS Inc., 
retpocitvoly. 

APLUS^WARE PRODUa 


STATGRAPHICS— the best overall choice! 


S ted Oireci Minimum 

c«l Lotus A dBASE Haidwirs 

Omphics intsffscss Rsquimd 

Dual Floppy 
Ofsk 


$27004- Annual 
MaRttanance 

Fas 
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Advancing the State of Art 

Introducing Micrografx Designer 
High-Performance Design, Illustration, and Drafting 



With Designer, you can ioad 
a scanned image you have 
sketched. Then trace over the 
bitmap to create a resoiutlon- 
independent image which you 
can stretch, color, and enhance 
with far more detail. But Designer 
doesn't stop there. It includes 
unmatched drawing tools, such 
as spline and parabolic cun/es, 
freehand drawing, lines and polylines, 
arcs, and ellipses. 


For engineers. Designer includes 
a symbol library management 
system for assigning part num- 
bers, annotating drawing 
files with descriptive names, 
and generating parts lists. 
It also comes with Windows 
CONVERT, for transferring 
files to AutoCAD and back. 


Designer supports the most popular 
laser printers, plotters, and color printers. 
Designer's PostScript compatibility guarantees 
you the best possible quality output from 300 DPI on 
your laser printer to 2540 DPI on an Allied Linotronic 300 
phototypesetter. 


F rom the company that brought 
the IBM PC its first drawing 
system comes the most ad- 
vanced drawing system ever, 
it combines all the teatures of a 
CAD system for an engineer 
with a complete set of artistic 
tools for a graphic artist. Its 
name won't surprise you. Its 
power will blow your doors ott. 

We call ft Mlcrogrotx Designer. 


For graphic artists. Designer 
includes tools for mixing millions 
of colors (RGB, CYM, or HLS), 
viewing and layout aids, a large 
drawing area (160' x 160'). com- 
patibility with Aldus PageMaker, 
and thousands of ClipArt images. 


Designer allows you to edit polygons and cun/es, fill irregu- 
larly shaped objects, and rotate text and graphics to one- 
tenth of a degree. Designer's variable zoom, fully associa- 
tive dimensioning, 64 layers, 5 line styles, and 15 arrow and 
end styles provide unlimited control over your drawings. 


In addition. Designer Is compatible with Micrografx Win- 
dows GRAPH, Windows DRAW, and In'a'Vision, plus Micro- 
soft Excel and Windows Write. And Designer's intertace is 
based on Windows 2.0, matching the user interface of IBM's 
Presentation Manager for OS/2. 


Designer provides extensive text handling capabilities such 
as merging text files from popular word processing pro- 
grams and supporting graphic and 
bitmapped fonts. You can edit text 
and even stretch and rotate It. And 
Designer supports all Windows- 
compatible fonts and download- 
able fonts. 


MICROGRAFX 


For additional information, call your local Micrografx Au- 
thorized Dealer or call toll-free 1 -800-272-DRAW (In Texas, 
214-234-1769), or write to Micro- 
grafx, Inc.. 1820 North Greenville 
Ave.. Richardson, Texas 75081 , 


The Picture of Success 


step up to Micrografx Designer 
and advance the state of your art. 



All illustrations were created with Micrografx Designer. 

Th* folowring HMtg « a troOamorti r«f9tenc« nckjdkiQ fog a laiaq and hoQBmoha tor Iti# corhoanf i >il»d lh*a*Vilton. Windows CONVCRI iMidowtORAW Windows 
GRAPH. Mcrogtohi Rk . PageMdier Aldus CosporaMon Micraeon Exe«l A«c w eW Corporolion. PotiScnpt Adob* S ysWrn s Incorpotaiod. IBM. mtomononai BuMne w MocMtim Cop 
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problem. I receive an issue with just the 
answer I need. 

Most recently. I bought financial soft- 
ware that allows me to get current stock 
quotes on-line. Unfortunately. I found the 
only way to save the displayed quotes was 
to use Shift-PrtSc. Sure enough, when I 
tried it. I got a cryptic error message and 


■ Ethan Winer’s articles 
on screen writing in 
BASIC will go a long way 
toward improving the art 
of programming on PCs. 

i 

i 

my computer locked up. The only option 
was to copy the quotes by hand, which 
kind of defeated the purpose of using a 
computer. Three days later 1 received your 
SNIPPER.COM utility (Utilities. PC 
Magazine, October 21. 1987). Needless to 
say, SNIPPER solved my pn>blem more 
efficiently than I could have hoped for. 

Jeffrey B. Ellis 
Grandview, Missouri 

j In your October 13. 1987. issue, I came 
across the BASIC program to create 
CARDFILE.COM (Utilities. PC Maga~ 

\ line). Although I had never attempted to 
type one of these programs into my com- 
puter. this kx)ked like one 1 wanted. After 
many hours of typing and replacing com- 
mas with periods and making 37s out of 
39s. 1 ran the program and becanK' a proud 
owner of CARDRLE. This program has 
j been a fantastic utility for me. in that it is 
[ big enough for the type of information 1 
I need and it works! I highly recommend it. 

I Craig Siuehling 

Phoenix. Arizona 


THESHELLGAME 

i In the Letters column of PC Magazine 
' (October 27, 1987), John C. Dvorak com- 
mented. “If DOS shells are so great, 
where are all the millionaires who de- 
signed this software?” Dt>cs Mr. Dvorak 
‘ think that the merit of a work is indicated 

P c M A 


only if its creator has made piles of money ? 
That's like saying jazz musicians are not as 
gtxxJ as pop musicians because they typi- 
cally make far less money . His point really 
displays the ugly American sentiment that 
money is the only lor at least the best) mea- 
sure of merit. 

I don’t use DOS shells myself, but I see 
by the letters in that issue that many read- 
ers find them useful. Is there better proof 
that they are a go(xi idea? 

Tom Reingold 
Edison. New Jersey 


BASIC BRAVO 

I would like to commend you on a fine 
magazine. I especially enjoy your PC Lab 
Notes and Utilities columns. Articles such 
as Ethan Winer’s “Fast Screen Writing in 
BASIC. Parts I and 2” (PC Lab Notes. 
PC Magazine. October 13 and 27, 1987) 
will go a long way toward improving the 
art of programming on PCs. 

Chris A. Kantack 
Statesville, North Carolina 

Congratulations to Ethan Winer for his two 
outstanding articles on BASIC screens (PC 
Lab Notes). This is exactly what program- 
mers need, especially in the new Quick- 
BASIC/Turbo Basic environment. Let’s 
have more of these articles! 

A. Stark 

Arlington, Virginia 


CORRECTIONS/AMMJnCATIONS 


The correct phone number for Advanced 
Gravis Computer Technologies is (800) 
663-8558 (After Hours. PC Magazine. 
September 29. 1987). 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you’ve read in 
PC Magazine! A question you’d like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York. NY KX)I6. or 
through MCI Mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and arc subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We're sorry we’re not able to an- 
swer letters personally. k*: 

□ A Z I N E 
>1 


The Public (Software) Library, the huge 
and best collection of up-to-date , well- 
orgamzed public domain and shareware 
software received the following unsolicited 
letter recently: 

"This Is A 
Fan Letter!” 

writes the excutive director of a state 
college commission . 

"From time to time I have bit on 
some ads and requested catalog from 

, . and others. lalso 

have ordered some disks, but I have 
never been satisfied. 

'Then I read your ad in PC Magazine 
and thought: ^Well, it won’t hurt to 
try one more time . Maybe this guy 
is doing it right. 

“When I received the catalog and 
information , I decided to try an 
order since the system seem^ to be 
so well organized. 

'WOW! It was more than I expected. 

'I read through the past newsletters 
on disks for 1985, 1986 and 1987 in 
two sittings. It was enjoyable . I 
learned a great deal and it whetted 
my appetite to try more. 

'I am also impressed with the 
shareware concept . I get a chance to 
try the programs with minimal 
investment and (if the program 
doesn’t suit my system, needs, or 
taste], there is no big loss as there 
would be with a commercial 
program . 

*So thanks for an excellent system . 

It is well organized and something 
that an average user can figure out 
and actually use.” 


Note: Some programs require no 
further payment; others are shareware 
for which payment to the program’s 
author, usually in the range of $10 
to $50, is required to register a 
program for continued use. 

Find out for yourself about what 
most experts Und average users too, 
evidently) know is the b^t library of 
PD/shareware software available for 
you to use or try out, all for one low 
disk fee . 

For a FREE sample of our monthly 
newsletter which also contains a 
complete listing with description of 
the 1,000« disks in our library, call 
or write to the 


PUBLIC 
( software) 
LIBRARY 

P.O. Box 35705 - PF 
Houston, TX 77235-5705 

713-721-5205 or 713-721-6104 
MC/Visa Accepted 


CIRCLE 529 ON READER SERVICE CARD 


PC BRAND ANSWERS THE MOST 
ASKED QUESTIONS ABOUT CLIPPER" 


What Does The Clipper Conydler Do? 

Clipper™ compiles dBase III™ and 
dBa% III Plus’™ source code programs, 
ptocedure and format files into a binary 
program which can be distributed and 
executed independent of dBASE. 

Bow Much Faster Is Clipper? 

Applications run anywhere from 2 to 20 
times faster than the same application in 
dBase III or dBase III Plus. The average 
application typically runs 5 or 10 times 
faster. 

How Compatible Is Cl^>per With 
dBase m and dBase HI Plus? 

Clipper supports the majonty of dBase III 
commands except those that are normally 
used interactively. There are some minor 
differences in the implementation of some 
other commands. 

DBF. FRM. MEM and LBL fUes are the 
same as interpretive dBase III. Clipper 
index files have the extension ,NTX (cor* 
responding to dBase .NDX) and result in 
faster indexing and more effiaent use of 
disk space. 


NEW VERSION: 
CLIPPER SUMMER ’87 

• compatible with Microsoft C 

• NDX file compatibility option 

• compile-time and run-time ^5eed 
enhancements 

• complete file I/O control 

• more open files utilizng EXDS 3.3 

• error handling 

• enhanced debugger 

• added commands and functions 

• purchasers of Autumn '86 
version will receive a FREE 
dialmtte iq>grade 


Does Clipper Support Networking? 

Yes. Both versions Autumn '86 and Sum- 
mer '87 allow you to run compiled appli- 
cations on most major networks. They fea- 
ture record and file locking and support 
Expanded Memory. 

A second Work station may view or read 
a locked record or file and produce re- 
ports. However, an operator of the second 
station cannot update or wnle to a locked 
record or file. 

Do 1 Need Any Kind of Runtime Module 
To Run A C14^>er Compiled Progi’am? 

No. Clipper produces an object code 
module with the extension OBJ. When the 
.OBJ file is linked (using PLINK86 which is 
included) a relocatable file with the exten- 
sion .EXE IS produced which can be run 
directly from DOS. 

Do I Need Clipper For Every 
Program I Distribute? 

No. You can compile and distribute as 
many programs as many times as you 
wish. Nantucket charges no runtime or 
royalty fees for distribution of your com- 
piled applications. 


Are niere Royalties For 
Adding Work Stations? 

No. Clipper places no limits on worksta- 
tions. You may add as many work stations 
as your networking software will allow 
with no additional fees. 

Does Clq>per Handle Memo Fields? 

Yes. Memo fields can be stored as string 
values, allowing them to be searched, con- 
catenated and REPLACEd . ASCII text files 
can be read into memofields and memo- 
fields can be read into ASCII text files. 

What Size Are Clipper 
Compiled .EXE Files? 

The minimum size Clipper file is about 
120K. This overhead is a one lime ex- 
pense and is present in even the smallest 
program, DOS requires 30-40K of mem- 
ory. In addition. Clipper requues 64K for 
its own purposes once loaded, which 
means that in a 256K machine you could 
load a program of about 160K into RAM. If 
you create a program that exceeds your 
computer's memory, you may create 
overlays to work around the problem. 

What Are Overlays? 

Overlays are portions of your application 
that will NOT reside in your computer's 
memory until executed. An area of mem- 
ory is designated for overlays by the 
linker. You then specify which portions of 
your program are transferred in and out 
of that memory area. 

In What Language Is Cl^iper Written? 

Clipper is written in the C lan^age with 
some assembly language routines. 


y 


I 



REAL PROGRAMMERS 
DON’T USE d BASE. 

OR DO THEY? 

We re finding that some very swift pro- 
grammers are using dBASETW to vmte 
some very fast applications, and are com- 
pleting theu pro)ects much more quickly. 
But they cheat 

They use the ClipperTM compiler to 
combine dBASE vwth C and assembler. 

With dBASE used like pseudo-code, 
they can then quickly create prototypes 
that actually run. 

'Then, with dBASE doing the high-level 
database functions, they use the Clipper 
compiler to link in C or assembly lan- 
guage modules from their own 1:^ of 
tricks. 

And they're finding that they're linking 
in less than they expected because Qip- 
per ccxnpiled c^e runs so fast and be- 
cause of Clipper's built-in enhancements 
Clipper includes 

• Ea^ networking that provides file and 
record locking the way it should be 
done 

• Fast saeens that can be treated as 
memory variables and eliminate the 
need for direct screen vmtes and all 
that torturous heap management code. 

• Box commands that made windowing a 
breeze. And more. 

So if you'd like to use your time more 
productively, check Clipper out. 


Does Clipper Allow Ton 
Tb Create Windows? 

Yes. With Chpper's new SAVE SCREEN 
and RESTORE SCREEN commands win- 
dovt^ can be created and manipulated. 

Will C14v*^ Interface Microsoft 
^mndowsTM? 

Clipper will run and compile with Micro- 
soft Windows'™ but will not run as a 
separate task. 

Is Clipper Limited Tb 640K Of RAM? 

No, Qipper employs the Lotus/Intel/ 
Microsoft™ expanded memory protocol, 
allowing use of up to 1 megabyte of RAM. 

What Hardware Is Required 
Tb Run Clipper? 

Clipper runs on any IBM PC. XT. AT. 3270 
or 1(50% compatible madiine running DOS 
2.0 or greater for single user applications. 
Networking applications run on most 
major networks supporting DOS 3.1 or 
higher. 

Is Clipper Copy Protected? 

No. Copy protection was removed with 
the release of the Autumn '86 version 


PC BRAND PRICE $375 


dBase ill and 
dBase HI Plus 
aie trademarks of 
Ashton-l^te 

Clipper IS a trademark o( 
Nantucket Corporauon 
PUNK86 is a trademark 
of Phoenix Software 
Microsoft Windows is a 
trademark of Microsoft 


800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave„ New York, N.Y. 10011-4311 

Telex: 667962 (SOFT COMM NYK) 

01907 PC BRAND Pr«M.iarm«.«ndip»cHlc«igraMbtMlDchan9i«Mioulnalloa 



PC BRAND: YOUR SOURCE FqH 
dBASE ENHANCEMENT TOOLS ^ 


QUICKCODE PLUS 

Industrial Strength dBASE 
Application Generator 

Writing code takes time and time is 
money. OUlCKCXDDE PLUS saves you 
both, with dozens of features you've 
never seen before m a dBASE code 
geierator 

Consider the value of automaticaUy 
generating the following code, bug-free. 
in just minutes: Relational applications 
that read, display, and update a dozen 
or more database simultaneously. 
"Real-time" calculations, performed cvi 
screen as the user enters each field. 
Forms up to 11 screens long, with the 
abil^ to pa«g data between screens. 
CompHitationa] formulas that autcxnati- 
cally combine data frcm dilferent data- 
bases 9 Data types. 16 field types. 

Generic LOOKUP and UPDATE func- 
tions are provided on the disk as dBASE 
source code, which you can add to your 
own dBASE library. All generated code 
is highly optimized, modular, comment- 
ed. 100% cotT^ianble with Clipper and 
FoxBase * . and conforms to the program- 
ming standards rectxnmended by ex- 
perts like Ibm Rettig and Adam Green. 
User manual mdudes extensive docu- 
mentatxHi of the generated code and in- 


FOR dBASE 

pp 

rw hma^ i nf Nrwi n i w— 



structions on how to permanently embed 
your own changes m the generated 


code Thily the King 

of code 

g^ierators. 


list 

PC Brand. 

OUlCKCODE PLUS 

$295 

$130 

OUICKREPORT 

$296 

$170 

OUICKENTRY 

Call 

Can 


BRIEF/dBRIEF 

TTie Power Environment for dBASE Programming 


Many worthy u oIity products supply 
needs that dBASE* s programming lan- 
guage doesnl —dUTILTM. dFLOWTM 

and a host of others. lYouble is. you have 



to use them separately, then combine 
their output into your dBASE program 
files. 

No longer, dBRIEF^, written in 


BRIEF'S macro language, grabs hold of 
BRIEF and turns B into a complete dBASE 
III and in Plus programming domain 
Usmg BRIEF'S underlying shell capabili- 
ties and Its own interfaces, dBRI^ can 
run external utility libraries, plus dBASE 
Itself, and link to ^e Clipper^. 

Foxbase + TM and Ouxik^ver compilers, 
cdl with dBRIEF still loaded and running 
the show, It can do ^^^l BRIEF already 
does plus: 

• Convert a screen layout into dBASE 
code for interactive data entry 

• Dt^lay dBASE file structures in 
windows, a great convenience alongside 
your program files 

• Expand keystrokes into full dBASE 
statements 

• Indent automatxially for clegic 
dist^y 

• Create databases, index files, invoke 
Ashton-Thte's dFORMATIM and 
dCONVERTTM; draw lines and boxes 

"Simply marvelous programming en- 
vironment for writing and editing dBASE 
programs. ', PC Magazine. 7/86 Source 
code included! 

Requires BRIEF 1.32 or later and 384k: 
512k to run dBASE within dBRIEF, 640k 
and harddisk reccxnmended 
BRIEF/dBRIEF list 1275, Ours call 


dBC Identical dBASE m Plus Files UsingC 


d BCTM IS a senes of C libraries from 
lattice which creates, accesses and 
updates files identical to those of dBASE 
Itself So dBASE can read and update the 
files loo. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 
programmers can interface wuh the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libranes and tools to 
add windows, graphics, statistical «uialy- 
sis, all the thin^ dBASE cannot do. It 
means the speed and power of C to im- 
press clients accustomed to dBASE ' 
dBC's functions parallel all dBASE's file 
handling command many decomposed 


to permit direct data mampulatKin Ibn 
ea^ of d^a. index, and memo files may 
be open at once. It 's so complete an ISAM 
package that you can forg^ dBASE and 
use dBC only for C programming 
Our versions of dBC mimic file formats 
for dBASE D and lU and now dBASE ID 
Rus makes your programs network 
ready' . as many statxins as a network 
allows. Hands-off mode handles record 
and file locking and unlocking automa- 
ically Close in functions give you direct 
lode /unlock coitrol 
Supports all four memory models 
Specify compiler and dBASE version For 
dBASE n. m list S2S0. Ours S195 For 
dBASE UI Plus, list STSO.Ours S58S 

Pay double and you get source too! 


WALLSOFT’S THE UI PROGRAMMER 


Code generator for dBASE 

The UI Programmer was developed for 
professwnal dBASE programmers wrtio 
have been frustrated in the past by code 
generators Up until now. a serious 
dBASE programmer had to take what- 
ever code a generator produced and 
modify It to their needs With UI. the 
developier can generate exactly the 
dBA^ code wanted. 

UI (User Interface) has two mam func- 
tions the first IS a powerful forms editor 
to create sophisticated screen and menu 
forms m a matter of minutes The editor 
IS completely menu-dnven It works on 
the "point -and -shoot" principle— just pul 
the cursor where you want and tell UI 
what to put there 

Ul's other, more important, mam func- 
tion IS generating code for the forms 


you've designed Once you have a form 
the way you want it. you call up the 
' Generate " m«ru. and tell UI vi4iich tem- 
plate you want to generate the code 
with. That's the tey— each template tells 
UI to produce a different kmd of dBASE 
program 

It'S through these templates that you 
can program the way ID generates 
source code You can use the templates 
that come with UI "as is " (there are 
about 25 of them), ccmpletely rewrite 
them, or write your own So you doni 
lose ccmtrol of design, like you do with 
other generators You just let UI do the 
tedious work 



list 

PC Brand 

UI 

$295 

$244 

DOCUMENTOR 

$295 

$244 

dFLOW 

$149 

$124 

DATA-p 

$ 60 

$ SO 


dBASE AT THE SPEED OF C 

dBx Tiranslates dBASE Applications to C 


You dBASETTM programmers know what 
an expressive and readable language 
dBASE IS. It's a very comfortable devel- 
opment envucximent But the price is de- 
based performtince. Even compiled 
dBASE doesn't offer the speed that some 
users require these days. The kind of 
speed offered by sofiv^e written in the 
C language The answer is dBxTM, 
dBx translates dBASE to C It offers you 
a major ccxnpeimve advantage over the 
next dBASE programmer : Keep writing 
in dBASE T^e every application all the 
way to completion. Then use dBx to 
trar^ate them top to bottom to C! 

Other advantages C is portable, even 
to other operating systems like UNIX/ 
XenixTM, Tb the Maemto^ or Amiga 
dBx gives your applications a passport to 
places dBASE cannex go 
Has Its own file manager for single 
user, but links to major C file managers— 
c-tiee and dBC— for compatibility with 
dBASE files or multi-user support. We 
have everything you'll need, including 
goodadvxie list: PC Brand 

dBx $ 350 5 299 

with library Source S 5S0 S 460 

with Full Source Code $1500 $1282 



OVERDRIVE Tbice the Doze out of DOS 


If you are one of the millions of personal 
computer users who are frustrated by 
dow disk access, you need OVER- 
DRIVE Overdrive will make your disk- 
limited programs such as databases run 
faster How fast? It depends upon your 
particular cucumstances, but 50% speed 
increases are not uncommon. 

For example, a dBase III accounting 
program ran 50% faster and a large 
Condor 3 database whose SORT time 
v/as 80 minutes, ran the same sort under 
Overdrive in 13. 

Overdnve is net a disk cashe. an op- 
timizer or a RAM disk In fact. Over- 


drive will run even faster on your RAM 
disk because Overdnve eliminates the 
DOS 'thinking time”, not the disk time 
Overdnve hooks itself into DOS and 
replaces its old slow program code wnh 
modem, efficient, well-designed 
routines 

O/erdnve adds handy directory utili- 
ties and improves the qoeed of DOS 
backup and copy funaions remarkably. 
Runs transparently and takes up only 
2KB of RAM for itself plus around I /2KB 
per Megabyte of hard disk capacity 

PC Brand $6935 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That’s (800) 722-7263, In NY State call (212) 242-3600 
PC Brand, 150 5th Ava, New York, N.Y. 10011-4311 
Telex. 667962 (SOFT COMM NYK) 

cne? PC BRAND 

PtttM, iwnw. aM ipKWaitom mbnn M CBP-B* -PPM* "NNa 


mCED TO SAVE, SHIPPED FAST!!! 


SUPER SOURCE 

Aldebaran's Source Print 

Author Alan Simpson writes the best 
overall debugging technique is to draw 
lines to cormeci all the IF and DO 
WHILES etc with theu ENDIFs and EIND- 
DOs TTien use a pencil to"-Well, 
thanks. Alan, but we'll use Source Print 
Distead It draws those vertical lines to 
ccffinecl the beginnings and endings of 
structure m a vivid display of your pro- 
gram's organization It can print your pro- 
grams with page numbers, headings, line 
numbers, indent automatically, throw in a 
table of contents and cross-reference in- 
dex "Occasionally a utility comes along 
that makes a programmer 's life much 
easier Source Print is such a pi ogram' 
saya PC Magazine Ust S97, Ous: STS. 

. . .add T^ee Diagranuner 
Tree Diagrammer prints an organization 
chart of your program's structure show- 
mg the hierarchy of function, procedure, 
and subroutine calls Shows at a glance 
what routines call each other lor clearer 
debugging Every shop should have this 
important documentation tool List S77. 
Ours $67. 


C TREE & R-TREE 

B-Tree File Manager Now Has Report Generator 


c-tiee : The only mafor b-tree file manager 
with network support in the standard low- 
cost version. c treeTM gives you record- 
locking routines for DOS 3 1/3 2. UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties Source 
sticks to K&R, so C-tree IS portable Tbsts 
in many environments prove it 
Permits any number of keys for a data 
file— alpha, numeric, even floating point 
Handles files with varied record lengtlis, 
multiple keys in one index file Both high 
level and decomposed functions It s the 
works 

r-tre«: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree {v 4 1 and up) Link a file descrip- 
tion to the r-UeeTM library, and use any 
text editor to write report scmpts with no 
further C coding Reportscanaccessdaia 
in several files select on cntena, lom 
findings into new logical records, son 
th&n. calculate new fields and columns, 
tabulate by (control breaks Comes in 
source, same ponability asc-iree. and fits 
any compiler 


list Ours Combined 
ctree $396 $329 $541 

r-tree $295 $245 


WINDOWS 
for DATA 

M’SoA Windows Compatible 

'Only one package (can be easily recom- 
mended' said Gtvriputer Z,anguage Ottne 
'87)reviewing nine window and data entry 
productsforC Complete field level func- 
tions specify prixnpt string, field length, 
data type, screen locatxin. pxmire. target 
variable, entry rules, help messages 
even functxins to call for validatnn once 
data keyed in 

WindowsforCisasubset Nodaiaentry 
but all wrindowing functions Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen 
scroll and highlight lists verticaily and 
honzontally Specify Compiler Windows 
for Data list S9S, Ours^9. Windows 
forC Lisi$19S, Here $149. 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30c Each 

You ve probably seen the speed and 
power of Essential's C function library 
without knowing it Software greats have 
been using n for some time to give 
today 's top products pizaz and panacdie 
Now grown to 400 functions E^ntial 
produces popnip menus, saves and re- 
stores screens and windows to disk or 
memory in as little as 1/lOth second, and 
claims the fastest video output available 
Library has 50 business graphics furx;- 
tions. 40 string handlers 26 functions for 
printers. 18 for mice. 11 for time and date 
DOS interface functions for disk error trap- 
ping. directory and file creation and man- 
agement, lots more Everything in source, 
including sample programs. We have ver- 
sions with pre-built libraries for the well- 
known C compilers, and a source isxfe 
librarian is supplied for rolling your own 



list 

PC Brand 

C Utility Library 

$185 

$119 

Essential Graphics 

$250 

$183 

Essential Commiimcahons 

$185 

$125 

■xnth Breakout Debugger $2S0 

$189 


Shopping Ust for the Power Workbench 


ARITY MOOUCTS 

Arlty CcMnbinatton Package 

Expert ^alem Development Pkg 

PROLOu Advanced Toolbox 

PROLOG Compiler A Interpreter 

Arlty File or Screen Design Toolkits .... 

SOL Development Package 

Arlty PROLOG Interpreter 

Arity Standard Prolog 

Al IXPCRT SYSTKMS 
CXSYS Developmeni Software by £XSYS. 

EXSYS Runtime Sntem 

Insights^ by Lave/ F/veReseerch . . 
AI-UtF LANGUAGE 

lOCLtSP by Integral Quality 

lOLISP by Integral Quality 

Mlcrosott LtW Common LISP 

TransLISP from So/uf/oft Systems 

TransLISP PLUSTrom So/ubo/) Systems 
AI PROLOO LANGUAGE 
APT Active Prolog Tutor from Solution Sys. 

Protog^ from ^/utron Systems 

Preiog-66 Plua from Solution Systems . . . 
Turtw PROLOG by Sortend/ntV .. . . . 

Turbo PROLOG Toolbox by Borland InI'l . . 

ASSCMGLXRS A DEGUGOEM 
Advanead Tracers Mo^an Debugger . . . 
C-Sprtta Debugger by Lattice, source level . 
Microsott Macro Aeaembiermt/iUbf/t/es . 
PASMd6byPfioemx. Macro Assembler . . 
Periacope I Debugger . Tbe Periscope Co . 
Perttceo* II witt7rlMI Breakout Switch . 

Pertacope It-X software only 

Parfscopa III witfi Acfvanced Board New . 
GAUC LANGUAGE 

MicroeoH BASIC Interpralar tor XENIX . . . 
MicroeoH QuickBASIC Compllar 3.0. . 

BORLAND PRODUCTS 
Raflax A Raflax Workshop 
Relitx Data Base System 
Reflex Workshop . 

lUfbo Basic New .. 

Turbo C Compilar . New 

Turbo Lightning 

Turbo Pascal A Tutor New 

Turbo Pascal with 8087 A BCD 
Turbo PROLOG Compilar . . 

Turbo PROLOG Toolbox 

Turbo Tutor 

C COMPILERS 

CSSPLUSbyCompurertnnovatfons New 

Lattice C Compiler from Lattice 

Let's C Compiler by Mark Wrttiams . 

witb CSD Source Level Debugger 

MWC-86'. Mark Williams C Developmanl 

MieroeettC Compiler. ..4.0 

IbrboCCompilerbyBor/and. New 
C INTERPRETERS 

C-Terp by Qimpel Software 

(nctent C by Pat/onaf Systems 

Interactive C by IMPACC with debugging 

RUNfC Preleeeionei from Lifeboat 

COMMUNICATKMIS 
Asynch Manager by Blaise, lor C or Pascal 
Oreenleal Communicetiona by Greenieai 
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295 


395 

600 

485 

300 

270 

250 

95 


195 

345 

175 


US 

979 

229 

119 

569 

44 

229 

229 

77 


309 

469 

379 


Call 

Call 

Call 


295 

79 


129 

89 

45 

64 

64 

64 

85 

64 

63 

64 
28 


397 

299 

55 

90 

369 

295 

64 


249 

395 

219 

IBS 


C Utility Library by Essentia/. 300 lunctions 
Greenlaal Functiona by Green/eaf Software 
COBOL LANGUAGE 
RM/COBOL see Ryan McFadand Prod 
MicroaoH COBOL Compiler 
Mtcroeott COBOL Compiler for XEN/X .... 
Micro Focus COBOL see Micro Focus Prod. 
dBASE SUPPORT 

BRIEF/dBRIEF Brief for DBASE /ft 

CLIPPER, from Nantuckef 

McMAX .dBASE for MAC from Nantucket . 

Foxbaaa* from Fox Software 

Foxbaaa-^ MuHI-Uaer 

APPLICATtONS PLUS. Fox * Ge//er ... 

QUICKCODE PLUS. Fox * Geller 

OUlCKREPORT Fox * Getter . . 

OUlCKENTRY.. Fox ♦ Getter 

Ttw Ul Programmer Walisofi 

The Documentor Walisolt 

dFlow Walisolt 

tSBx..dBASE to C Translator by DESKTOP Al 
with Library ^urce Code 

with Full Source Code 

dBC. .from Lattice maintains DBASE tiles 

with source 

dBC III Plue supports multi user DBASE . . 

witb source .. 

DEVELOPMENT TOOLS 
8ASTOC by JMI. convert BASIC toC ... 
BASIC-CBAStC's functions added to C . 
Rei^ Option Softcraft Btrieve Report Gen 
Xtileve Softcraft Query Utility tor Btrieve . 

Code Sifter Profiler by David Smith 

Dsn Bricklin'a Demo Program Protolyper . 
LMK from Lattice, "make" like UNIX . 
Mieroeott Window Development Toolkit 
ESSENTIAL PRODUCTS 
C UUIIty Library 
Eaaentlal Graphlca 

Eaaanllal Comm Library 

wirn Breakout Debugger 

PILE MANAGERS 

Btrieve by Softcraft. no royalties 

Btrieve Network by Softcraft 

C-Tree by FairCom ■ no royalties, source 

R-Tree by FairCom-Report Generator 

C-Tree A R-Tree Combo by FairCom 

dbVitia single user DBMS by Raima 

dbViata multi user DBMS 

Opt-Tech Sort Can son Btrieve tiles 

FORTRAN LANGUAGE 

RMfFORTRAN by Ryan McFarland 

The Automated Programmer by KGK .. 
FORTRAN LIbrertea by A/pna Computer . 
Microsoft FORTRAN Links w/Microsoft C . 

Microsoft FORTRAN for XENIX 

Scientific Subroutine Peckege by Alpha . 
GRAPHICS 

Esaentlsl Graphics Essentiat, no royalties . 
GSS Graphics Davelopment Toolkit . . . 

G^ Ksmal System by Graphic Software . 
OSS Metafile Interpreter . . 

Heloby Media Cybernetics 

with Dr. Helo II 

Halo for Microsoft inctudesatt fonts. . 


LIST US 
185 119 
185 139 


499 

795 


275 Call 
695 375 
295 Cali 
395 Call 
595 Call 

499 299 
295 170 
295 170 
Call Call 
295 244 
295 244 
149 124 
350 299 
550 469 

1500 1282 
250 195 

500 390 
750 565 

1500 1185 


C UTILITV UBRARIES 

BiataeC TOOLS PLUSAJ) 

Blaise Turbo C TOOLS 
Blaise C TOOLS PLUS 
C Food Smorgeabord by Lattice . . . 


129 99 
129 99 
175 135 
150 109 


MICRO FOCUS PRODUCTS 
Micro Focus Level II COBOL w/Ammator 

Level II COBOL 

Level II Animetor 

Micro Focus Personal COBOL 


495 445 
349 314 
195 175 
149 134 


IIODIILA-2 LANGUAGE 

MODULA-2 Compiler Peckby LOGITECH . . 

MODULA-2 Deveiopmeni Pack 

MODULA-2 ROM Pkg A Cress RT Debugger 
MOOUU-2 Toolkit 
MOOULA-2 Window Pkg 


OTHER LANGUAGES A UTILITIES 

SourcePrinL.sourcecodetormatter 

Ttee Diagrammer source code diagrammer 

Microsoft MuMath includes MuSimp 

Mieroaoft Pascal Compiler Links w/M'soft C. 

Mtcroeoft Psacel Cornpller for XENIX 

TufboPowar Tools* byBlaise 

AdvanlagaC** by Lifeboat Assoc 

PHOENIX PRODUCTS 
C/PAC .PforCe* Pre-C . 

PASM86 Macro Assembler 

PD\ek Phoenix's new disk manager . . . 

Pfsniaay Pac six products. New Price . . 

PFIniah EXE performance analyzer 

P1lx86 Plus Symbolic Debugger 

PforCe vast library 

PforCe ♦ ♦ FurKlion Library for C ♦ • ... 
PIlnkBS Plus Ufit/zes memory for overlays . 

Pmakar like UNIX "make" 

Pmate with Macros 

Pre-O UNIX "linV'-alike 

PTal Binary File Communicator 


POLVTRON PRODUCTS 
PVCS Corperata . Source Code Control Syst. 

PVCS Personal 

PVCS Network 

PelyMake Complete Make Ulllily 

PolyLibrartan Library Manager 

PotyUbrarlen II Library Manaer 

PelyShell UNIX-like Command Shell 

PolyXREF Complete Cross Ref Utitity 

PolyXREF One language only 

PolyBooal The Software Accelerator . ... 
PolyOesk III 3rd Generafion Desktop Org . 
PolyDeak III Add On Toots 


RVAN>WcPARLAND PRODUCTS 

RMfFORTRAN 24 New 

RM/FORTRAN .UNIX or XENIX 

RMfCOBOL DOS 

RMfCOBOL UNIXorXENIX 

RMfCOBOLSS ANS/8SCOSOL 

RM/SCREEN lorCOBOLBS 

RMfNET *6 . COBOL i COBOL 65 Network 

SCREEN DESIGN 

Curses by Latfice, UNIX screen designer . 

with Source 

Greenleat Data Windows New 

with source 

Panel Plua by Round Hill, no royalties New 

View Meneger for C by 6/eise 

Vitamin C by Creative Programming . . . . 
VC Screen by Creative Pmgramming ... 
Windows for C Vermont Creative Software 
Windows tor Data includes Windows for C 
T4lmm Data Management Consultants . .. 

TEXT EOrrORS 
Brief from Solution Systems 

Condor Editor by Condor 

Edix by Emerging Tech. .Mutti-sc/aen 

Epsilon by Lugaru Software, like EMACS . . 
FifsTime by Spruce Technology. C syntax . 

KerUtby Mansfield, similar to Xedit 

LSE, the LatHca Screen Editor Multi Wind . 

Vedn ^ Compuview 

Vedit Plus by Compuview 


249 

299 

169 


US 

79 

199 

239 

139 

39 


300 

300 

695 

100 

495 


75 

67 

199 

199 

546 

67 

435 


995 

395 

395 

395 

395 

495 

125 

195 

295 

49 


299 

96 

69 

549 

194 

194 

194 

194 

259 

69 

98 

144 


149 

Call 

149 


309 

109 

Call 

109 

73 

109 

109 

169 

99 

64 

73 

Call 


195 Call 
130 118 
195 159 
195 149 
295 229 
125 99 

125 100 
ISO 99 
IBS 129 


PC BRAND SPEAKS YOUR LANGUAG 


HALO 

Graphics Tbois for 
Software Developers 

When choosmg your graphics tods for 
software development, performance is 
crucial The best proof of HALO’S super- 
ior performance is in the number of b- 
depend«it Software Vendors (ISVs) that 
develop and distribute HALO-bas^ 
applications Over 190 ISVs selected 
HALO because HALO out performs the 
rest, HALO is easier to program and 
^rtens time-to-market; HALO is com- 
plete wnh over 190functions. I7program- 
ming languages: and HALO supports a 
wider range of devices— over 1 10 

■Since 1961 HALO has been the indus- 
try standard library of graphic subrou- 
tines for the PC HAIO has an installed 
base of 60.000^ end users and hundreds 
of sue licenses 

A single copy of HALO includes all 
device dnvers, your choice of one coti- 
piler binding. LeamHALO (an interactive 
tutorial), tree 800 * technical support, 
and the license to use HALO on one 
machine Flexible, practical licensing 
terms are available for ISVs and "Sites " 
list PC Brand 

Halo S300 1219 

with Dr Halo III S440 $299 

Halo for h4iaosofl $595 $434 


GREENLEAF 

UBRARIES 

Functions 

C source, assembler source, and 
txnary libraries of 225 functxins for 
many compilers Emphasizes tight func- 
tional groupings to minimize losing 
code which your api^ication may never 
use. Manual’s 2S0 pages help select 
functions, as do demos, bulletin board. 

A sampling: DOS: extensions (or file 
and directory manipulation. Screen: 
select mode. page, monochrome or col- 
or, palette, cursor shape, positioning; 
deanng and scrolhng, pixel get and 
put Strings: eflicient operations to add. 
delete, sort string pointers for top 
^iieed Other.' graphics pnmitives. 
keyboard status, funcixin key assign- 
ment. time/date, read registers, get 
memory size, peek and poke, ^secify 
S0770 & Compiler 
list $185, Here $139 
Conununications 
Communicate from within your own C 
programs' Over 120 functions and 
demo programs in C and assembler 
source to set up interrupt-dnven asynch 
communications for up to 16 diannels. 
Up to 9600 baud. ASCII or binary, any 
parity or word length. 8250 UART^, 
Xon/Xoff and Xmodem. WideTYack re- 
ceive Goodbye separate communica- 
tions software. Specify compiler 
list $185. Us $139 


The AUTOMATED PROGRAMMER 

Enter Mathematicai Notation Directly 


A programrrong system for numerical 
computation that enables a computer to 
recogruze and process mathematical, 
engineering, and scientific specifications 
Using the -dimensional (2D) Ibxt 
Ednor, Jiput ccxnputational formulas di- 
rectly using conventKinal mathematical 
notation (e g . integral, summation, 
numerator -over -denominator division, 
matrix inverse, dot and vector products, 
etc ) and technical Qiglish. ITie descrip- 
tion of the problem scdunon (program) is 
eiqoressed at such a high level that it ap- 
proaches the ideal of an executable 
^lecificatior.. i.e , for many problems, the 


BTRIEVE B-tree File 
Manager Plus Add Ons 

If networks are on your horizon, betting 
your fu*uieon Btrieve as the CHie file man- 
ager fcr your C, Pascal. BASIC, and 
COBOL projects looks like a smart move 
Reason’’ Novell bought Btrieve's creator 
Btneve’sfanction library takes complete 
charge of all file creation, indexing, read • 
mg. writing, insertion, deletion, space 
recapture, forward and backward search- 
ing Its bala-iced-tree mdexmg scheme 
finds any key in a million tn four or less 
accesses Filesmayhaveupto 24 indexes, 
fixed record length to 4090 characters, 
variable length to 64k. indexes up to 255 
characters, files of 4 billion bytes 
List $245 Us $195 Network Version 
list $595 Ours Only $4CS And ask 
about Xlneve for Btmve file inguiry. and 
Btrieve for report writing AUthreemver- 
sions for any nenvork that supports the 
MS-DOS 3. 1 file sharing function 


PANEL PLUS Screen 

Favorite Has Library Source 

There are no screen design and data entry 
tools quite like Panel Plus With it you 
design a screen uiKler program control, 
use Panel's utility to "run" and test it field 
by field, then piass u to Panel's code gen- 
erator which delivers C source code to 
work with as you please Ihe code calls 
Panel Plus's function library, but now the 
library comes in source, so everything is 
portable and changeable 
Has every imaginable feature A 
screen can have lOOO fields stacked 127 
levels deep Each field can be boxed, 
colored, multi row, word-wrappied, 
scrolled four ways, linked to help mes- 
sages, matched to a picture, validated 
after data entry— it's exhaustive 
Operates m graphics mode via inter 
faces of graphics products it supports 
HandlesECA's431inescreen Adaptable 
to varxius keyboards, screens, operating 
systems Major tool with years of evolu- 
tion List $495 Here $395 


Ask for 
CGI Dvlfxnt Toolkit 
Kernel System 
Kemal for IBM RT 
Metafile Interpreter 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS aHSI CG< 

For serious applications stick to the tools 
that stick to the standards Not the least of 
reasons wrtiy GSSl'M has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards 
At the heart of the syaem is the CGI 
standard Development 7x11101 It has all 
language interfaces and device drivers 
for keyboards, mce. joysticks, tablets, 
printers, plotters, cameras TTie dnvers 
completely insulate your application 
from concern for device idiosyncracy 
GSS KemelTM conforms to ANSI s GKS 
2b and has ail its dnvers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices 
Quality software"’ IBM thinks so They 
sell GSS under their own .abel Royalties 
Needs 256k 


standabo 

list PC Brand 

$495 $375 

$495 $375 

$795 $645 

$295 $235 


specification is the prog ra m A conect 
program can be achieved many times 
faster than by cunent programming 
methods Verification and debugging are 
often reduced to proof reading— ’ If n 
looks nght, it isnght '" 

The Automatic Programmer iran^ates 
2D programs into a target language, per- 
mitting easy interfacing with existing pro- 
gram libraries The currently avail^le 
target language is FORTRAN. 

Computational results may be embed- 
ded in ccKnplex 2D text and graphic 
"IMAGE " formats using intuitively obvi- 
ous (WYSIWYG) control 
List $995 PC Brand $949 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5 0 from Blase Coro- 
puting Inc helps you to quickly 
build professional applicatxins using the 
full jxiwer of Microsoft C 5.0 and QuickC 
Now you can concentrate on program 
creativity by having full control over 
DOS. menus, interrupt service routines, 
memory resident programs, fast direa 
video access, windows, printer and key- 
board control, and more' 

Blaise Computing's attention to detail, 
like the use of full functnn prototyping, 
cleanly organized header files, and a 
compreh^isive. fully-indexed manual, 
makes C TOOl£ PLUS/5 0 the cJwice for 
expenenoed developers as well as new- 
comers to C 

C TOOLS PLUS/5 0 prebuilt libraries 
are ready to use wnh either QuickC or 
the MiCTOsoft C S.O command line envir- 
onment Complete documented source 
code is incliKled so that you can study 
and adapt it to your specific needs 

list PC Brand 

C TOOLS PLUS/5 0 $129 $99 

'I\irbo C TOOLS 129 99 

C ASYNCTI MANAGER 175 135 

Thrbo POWER TOOLS 99 75 

TLrbo ASYNCH PLUS 99 75 


l^jBuyingfromPCBra^ J 

C-WORTHy''^'®^'*/ 

INTERFACE UBRART 

T he C-WorthyTM Interface Library 
wraps an entue user interface 
around your application Its full power 
can be summoned by (Xily a few high 
level calls Sound exaggerated'’ A single 
function call can set up a complete text 
edtor in a screen window. Recently ac- 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter- 
face Library have been added 
•High level calls pop menus and saoU 
able choice lists to the screen, restoring 
the background when dismissed 
•Windowing facilities open portholes of 
up to screen size for viewing virtual 
screens larger than the physical screen 
•F\ill context-s^isitive help screen man- 
agement takes over these chores and 
error messages. Autcxnatic routines inter - 
rupt with pageable text windows explain- 
ing v^at to do next 

Novell found it "played a key role and 
accelerated development ” in making its 
NetWare"^ utilities easier for users In 
genious demo call fot it 
Ask fot list PC Brand 

C-Worthy $195 Cdl 

with Forms Library $295 CaD 

BASTOC BASIC Into c 

For a trifling pnce. BASTOCtw moves 
truckloads of BASIC code over to C It s a 
itanslaior which takes in Microsoft Elx- 
lended BASIC and emus pure K&K C for 
Microsoft or Lattice Structures even con- 
voluted BASIC code Optimized to dra- 
matically reduce execution time Dyna 
mic string allocation ends BASIC's cata- 
tonic halts for gHrbdgeccAlection Huge 
worksaver Li^ $495, Us $399 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


PVCS allows programmers, project 
managers. librarians and system ad- 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 10(X) com- 
panies rely on PVCS to store and re- 
trieve multiple revisions of text It 
maintains a complete history of revi 
sions as an "audit trail", generates 
status reports, and uses intelligent 
difference detection" to minimize 
disk space for each new version 
Oi (iforporate and Network PVCS si- 
multaneous changes to a module are 
merged into a single new version If 
changes conflict, the user is notified 
’Hie Logfiles" used to track changes 
are interchangeable between any 
PVCS product 


Ojrporate PVCS is for multiple pro- 
grammers It includes "branching" to 
maintain code when programs evolve 
on multiple paths Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul- 
tiple programmer features Network 
PVCS IS the Corporate version for 
LANs File locking and security levels 
can be tailored to each project 
PoIyMake StUl using a prehistoric 
Make’’ Step up to PoIyMake, the most 
popular and powerful Make utility 
Most flexible macros of any Make 
Now integrated with PVCS and Poly- 
Libraiian for faster performance and 
precise configuration managetneni 
Ask for List PC Brand 

Personal PVCS $149 $109 

Corporate PVCS $395 $309 

Network PVCS CaD Call 

PoIyMake $149 $109 


Payment: We honor MasterCard. Visa, American 
Express (no surcharge) checks in advance, or 
lundswiredloPCBrand.ctoChemicalBank 126 
East 66 SI . New Visrk. Account 034-016058 COO 


(rnifee) NY Stale, addsalrclax Purchase orders 
accepted from larger corporations and instiMions 
al Our discretion ityouagreetoneOOdaysplusPX 
a month laie penally thereafter 
Shippina a Handling': US UPS Surface Isl 
product |6 each add! S3 UPS 2nd Dm Air 1st 
pioduci $10. each add") $4 50 UPS Next Dm Air or 
FederalEipress12DayAir rstproduOSIB.each 
adifiSS f^Ex NextDay 10AM istproduciS26 
each add'l $7 Iniernaiional Charges vary by 
destination and carrier SlOper shippmgconlainer 
for export forms Air parcel post at your nsk beyond 
coliecied insurable amount 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That’s (8CX)) 722-7263. In NY State caU (212) 242-3600 
PC Brand. 150 5th Ave., New York, N.Y. 10011-4311 

Telex: 667962 (SOFT COMM NYK) 

Clse? PC BRAND 

Pr icM. Mrms. and sp«cif<cations subieci lo change wHhoui not >c« 


CIRCLE 310 ON READER SERVICE CARD 



HOT''' is the Sophisticated Solution for VARS, 
VADS, SYSTEMS INTEGRATORS, and MIS Directors. 


Whether you need to create a 
standard or a customized menu 
environment, HOT gets you out 
of the development kitchen fast! 
HOT enables you to create, main- 
tain, and distnbute powerful, 
professional turnkey systems. 

CM cooking with HOTt CHEF 

■ and odit menus and menu sets 

■ See your ('hangi*s as you make them 

■ Design context-sensitive help sen^ens 
or macros for applications 

■ Select from a dazzling array of ctdor 
and graphic capabilitH's 


Achieve complete control 

■ Password'proli'ct ever\ facet of ojM'ration 

■ Maintain a log ol pnigrams and time spent 

■ lxM‘k (Hit access to command-line operations 

Savor the benefits 

■ Rediwe dtwelopmenl lime and design 
hassles 

■ Decn’ase user training time and costs 

■ Reduce keyboard enlr> errors 

Twenty Utilities 

■ lUtird ” l<»xt editor 

■ Command Shell'-l)()S-lik<‘ I'ommand line 

■ File Finder-display directories and files 

■ Also. DOS & System Utilities, Datebook/ 
.^pointment St'heduler, Calculator. 

C^endar. CKr Screen Saver 


“llOrs menu manaoment rapahility is the most 
tkvroufih ircir seen, letting yvu design menus 
with both subslanre and stvh.’ 

*. . . 11 rumprehensire arsenal of menu mahng 
tools and the best pop-up text editor ueve seen.” 

^John Walkenback mWOHIM 

NOT COPY -PROTECTED 
Requires IBM PC. XT. AT. PS/2 or 
compatible Hard disk and S12K. 



Executive Systems, inc. 

Creators 0 / XTREf ' 

15300 Ventura Blvd. Ste. 305 
Sherman Oaks. CA 91403 


HOTr for superior menu making- No matter how you slice it. 


For Information on our spocial 
Introductory offer of $99, 

call (818) 990*3457. (800) 634-5545. 
or In CA (800) 551-5353. 


HOT Mid HOT Aunlimt Modul** irMtnwIii of Ctoculrat Syfloint. IKC Olhor brand ond product namo, ara Iradamarkt or ragiilarad Iradtmarli, o> thai' ratpacirra holdtri 
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■ MITT JONES 


VIEWPOINTS 


PCaejviscr 



Help in boosting the resolution of the IBM EGA, in finding a real dictionary on floppies, and 
in printing pamphlets with correctly ordered pages. 


DEFINmO>STOO 

Could you please tell me if anyone markets 
a dictionary with definitions on floppy 
disks? I have seen them on compact disk 
but don’t want to invest in a CD player. 

J. Dean 

Huntington, West Virginia 

There is such an animal, and as long as 
you have plenty of spare room on your 
hard disk you should find it a pleasure to 
use. Funk and Wagnall’s Standard Desk 
Dictionary ($79.95: Inductel. Saratoga. 
CA: (408) 866.8016) .ships on 16 floppies 
and occupies about 5.5 MB of hard disk 
storage. 

But despite its disk-hungry nature, the 
Funk and Wagnall 's dictionary can pop up 
definitions faster than you can say "Mis- 
sissippi. ’ ' thanks to Inductel’ s fast Knowl- 
edge Access System look-up engine. 
Though Microsoft's CD-based product. 
Bookshelf, has a wider range of informa- 
tion than Inductel' s dictionary and leaves 
your hard disk free for other chores, you'll 
find the Inductel dictionary to he faster. 
Running on an 8-MHz AT, the Inductel 
dictionary consistently pops up definitions 
in less than I second, compared with the 
several seconds Bookshelf requires. 

Aside from phonetic word representa- 
tions, the IOO,(XX)-word dictionary in- 
cludes the complete contents of the Funk 
and Wagnall’s College Dictionary, The 
program is not memory resident, however, 
so you won't he able to look up a word 
without exiting your current application 
unless you use a windowing environment. 
Inductel currently recommends using the 


program with the DESQview windowing 
environment and will support Micrrrsoft 
Windows in the future. 

Automated language Prmessing Sys- 
tems is also shipping a dictionary on flop- 
py disks — ABC Word ($150: Provo. 
Utah: (801) 379-2500). ABC Word packs 
fewer words than Inductel' s prod- 
uct — 87.000 if you include the different 
forms of each word — but it can run RAM 
resident if you .so choose. The dictionary, 
based on the Merriam-Webster dictionary, 
occupies slightly more than IMB of hard 
disk storage and uses about 2I4K RAM 
running memory resident. 


HI-RES AUTOCAD 

Until recently I was happy running Auto- 
CAD on my IBM PC AT with an IBM 
EGA card and NEC MultiSync monitor. 
However, the high-performance graphics 
boards hitting the market have left me 
hungry for better resolution. Is there any 


■ Despite its disk- 
hungry nature, the Funk 
and Wagnall's dictionary 
can pop up definitions 
faster than you can say 
“Mississippi.” 


way I can boos! the resolution of my sys- 
tem for design work without coughing up 
the money for a new graphics board? 

Charles W. Doty 

Lafayette, Indiana 

As it turns out, the 32-pin feature connec- 
tor on the IBM EGA hoard may come in 
hamly after all. The Photon Ma.xer (Per- 
sonal Computer Graphics Corp.. Culver 
City. Calif: (213) 216-0055) installs into 
the feature connector of any EGA hoard 
and boosts graphics resolution to any- 
where from 640 hy 480 to 800 hy 600 pix- 
els. depending on the adapter. The Photon 
Maxer will boost your IBM EGA's resolu- 
tion to 800 hy5l2 pixels. 

Of course, you need a multi.scanning 
monitor (your MultiSync should do nicely) 
and software drivers to take advantage of 
this heightened re.solution. PCGC is cur- 
rently shipping the Maxer with high-reso- 
lution drivers for AuuOAD, VersaCAD, 
CADVance, Generic CADD, Prodesign 
II, Ventura Publisher. GEM Desktop Pub- 
lisher, and Microsoft Windows. 

At $159. the Maxer isn't cheap. But if 
you're not willing to upgrade just yet to an 
extended EGA or high-performance 
graphics IxHird. it may he what you need to 
buy some time for your aging EGA . 


LOW-COST PAMPHLETS 
Our insurance company currently com- 
missions a local printer to print the benefit 
pamphlets we send to our customers. We 
would like to print them ourselves on our 
HP LaserJet II. but we've been unable to 
find software that can do the job. 
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Whal we need is software that can print 
two pages side by side, on each side of 
each page of output. The pages should be 
printed so that, when folded, the pages of 
the pamphlet appear in the correct order. 

Henry Ng 

Burlington. Ontario 

Canada 

This is one of those rare (K casions when 
the best solution to a problem is also the 
least expensive. Pamphlet, a $15 
shareware program, offers exactly what 
you need and works with the LaserJet. 

Pamphlet accepts any ASCII file as in- 
put, so you won't have to learn a new word 
prexessor or desktop publishing .system. 
The program automatically .switches the 
LaserJet into landscape mode and 
changes to the .small internal font before 
printing begins. Once it completes print- 
ing on one side of each page of output, it 
instructs you to reinsert the .stack upside 


down in the LaserJet for printing on the 
other .side. The finished product is a stack 
of pages that, when folded and .stapled, 
forms a correctly ordered pamphlet. 

You .should he able to downhxid the pro- 
gram from any major bulletin hoard, hut 


■ Pamphlet Siccepis any 
ASCII file as input, so 
you won’t have to learn 
a new word processor. 


you can also order it by mail from Martin 
Beanie. 9190 Rollin); free Ln ., Fair Oaks. 
CA 956211. 

If you mint to spruce up your pamphlets 
with graphics and unusual fonts, you’ll 


need a desktop-publishing system. At the 
low end. Software Publisher Corp. ’ j Firsi 
Publisher (Mountain View. Calif: (415) 
962-K9I0) has basic page layout and text- 
graphics integration for only $99. A step 
up the ladder. PageMaker ($695: Aldus 
Corp.. Seattle. Wash.: (206) 622-5500) is 
a full-featured desktop publishing system 
that maintains ease of u.se. For the widest 
range of features, go with Ventura Pub- 
lisher ($895: Xerox Corp.. El Segundo. 
Calif : 1800)822-8221). 

None of these packages will automati- 
cally prepare a dm ument for .saddle bind- 
ing. as will Pamphlet, but they will give 
you the flexibility to manually lay out the 
pages in the correct order yourself . 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine. One Park Avenue. New York. 
NY 10016. Plea.se specify the equipment 
you arc using. W 


ADD COLOR TO YOUR LIFE 

Seiifiliel 

TECHNOLOGIES 

<^C.ITOH 

RAINBOW S'/i” 

Diskette 

storage 

ORGANIZED YOUR DATA 

WITH COLOR CODING 

PRISM PACK SV*" 

OSDO 

Ten highest quality 3V2'' disks 
in a raint>ow assortment pack- 
ed in a clear plastic storage 


case with color coded labels. 

Store 75 SVa" or 40 3'/^" diskettes 
in this sturdy storage case 

$7.50 

DOUBLE SIDED/DOUBLE DENSITY 

"Quantities Limited" 

Ten SVe” color disks in a rainbow 

$2199 

pack with tyvec sleeves, color 
coded labels, reinforcing hub rings 
and a reusable plastic storage case. 

SONY 3.5 DSDD 


SINGLE SIDED/DOUBLE DENSITY 

BULK COLOR 

$1799 

• Duplicator Grade 

SVa" DSDD 48 TPI 

‘Lifetime Warranty' 

• Lifetime Warranty 
« Available in Blue or Beige 

1-50 59Ceach 


50-500 49e each 

Speoai I RED ( Ooutrie Sida/Ooubie Oenstty 


500 ■¥ Call our wholesale division 

BULK PACKED 

10-50 1.29 

Choose from Afedum Blue. Lite Blue. Green. 

1-50 1.39 

51-99 1.19 

Yellow. Orange. AeO. Mapenfa. Maroon. 

51-99 1.29 

100-1- 1.09 

Brown. Gray. Laverrder. Wh/fe 

100+ 1.19 


RIBBONS 

Available in a rainbow pack 
(black, blue. red. green, brown, 
purple) or a black six-pack 


Apple Imagewriter/C Itoh 
Centronics 700 
Data Products B300/600 
Diablo Hy Type II 
Epson 10 800 
Epson LO 1000/1500 
Epson LX 80 
Epson MX/FX/RX 70/80 
Epson MX/PX/nx 100 
NEC 5500/770 
Tl 850/855 
NEC Pinwriter P2 
NEC Pinwriter P3 
NEC Pinwriter P5 
Okidata 60/82/83/92 
Okidata 84/94 
Okidata 182/192 
Panasonic KXP1090/92 
Qume IV 
Ricoh 1200/1600 
Star Radix 10 
Toshiba P1340/1350 

Hundreds of ribbons 
available. Call for 
your price 


18 99 
1099 
37 99 
14 99 

19.99 
25 99 
1999 
1799 
25 99 

17.99 
23 99 

29.99 

30.99 
27 99 

799 

1499 

25 99 

26 99 

18.99 
1899 

26.99 
22 99 


HUBDISK 

COMPUTER PRODUCTS INCORPORATED 
491 WEST MAIN STREET. AVON. MA 02322 
(617) 580-1379 


CALL TOLL-FREE 

1 -800-637-DISK 


MC. VISA. American Eipress. 

Discover. Personal & 
CorporaleO Checks. Fonurw 
1000 arto Inslilutional 
Purchase Orders Accepted 
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High Perfopmance 
Network Solutions 

Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 



PGPLUS: The LAN 
Engineered for Shared Data 


Any local area network can con- 
nect PCs. PC-PLUS, however, is 
engineered to optimize multiuser 
access to shared databases. We 
put a PC — or AT — on a card 
that plugs into the server. Putting 
your computing power on the 
same bus as your data. Giving 
you high bandwidth where you 
need it. Without the transmis- 
sion overhead that steals per- 
formance on most LANs. 



PC-PLUS Gives You the 
Power You Need 


Our plug-in cards come as 
8 MHz PCs or 8 MHz ATs 
— to match your comput- 
ing needs exactly. And 
PC-PLUS networks can 
deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 
to grow into new applica- 
tions without sacrificing 
performance. 


PC-PLUS is 
Easy to 
Install and Use 


We put the computing 
engines all in one place 
— in the server. Not 
spread all over the build- 
ing. And our NTNX™ 

LAN software is truly 
easy to install. Use PC- 
PLUS with your choice of AT 
compatible servers or with Per- 
sonal System/2™ Add a card and 
terminal to grow. Simple RS-232 
twisted-pair data cables — no 
expensive rewiring with coax. 


PC-PLUS Runs With 
Personal System/2 


With Alloy’s HI/2'''“ Micro Chan- 
nel™ interface, you can connect 
PC-PLUS to IBM’s Personal 
System/2 Model 50, 60 or 80. 

Use Alloy’s expansion boxes to 
build PC-PLUS networks with 
PS/2 file servers. Or choose our 
PLUS4/PS for a simple, precon- 
figured 4 workstation network. 


PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 
Make sure your choice is ready 
for tomorrow — with mainframe 
cotmections, remote access, 
graphics and the power for grow- 
ing database applications. Plus 
nationwide third party installa- 
tion, on-site service and extended 
warranty plans available from the 
Harris Corporation. 

To find out more about PC-PLUS, 
call or write Alloy today at 
(617) 875-6100. 


SPEED* 




PC-PLUS Ethernet ARCnet 

'Repetitions prrminiHe of Pi'. ”N<*tworlt t'nderConlrmHw’' bcnchnuric 


PC-PLUS" 
Tlie No-Nonsense 
Network 

ALLOV 


COMPUTER PRODUCTS 
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Alloy Computer Products. Inc.. 100 Pennsylvania .Avenue, Framingham. MasBachusetta 01701. 1617) 875>6100. TWX: 710-3-t6*039't 
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in England: Alloy Computer l*roducts (Europe) Ltd.. Tel. 0285-69571. Tlx: 433-10 In Australia: .Alloy Computer Products (Australia) Pty. Ltd.. Tel. 03-56 1-4988 TLX: 152657 







0. Doing business-to-b 


MONITORS. 


DRIVES. 



Amdek 410 Video *4 
12" Am, Gr, White 

Video 310 12" Amber 129.00 

Video 432 Amber 179.00 

Color 600 RGB, IBM CGA 349.00 

Color 722 RGB, CGA/EGA 469.00 

Color 732 1 2" RGB PS/2 499.00 

Leading Edge 

12" Green TTL 69.99 

Magnavox 

7BM623 1 2" TTL Amber 99.99 

CM8562 RGB/Composite 249.00 

8CM515 RGB Monitor-80 269.00 

14" EGA Multimode 449.00 

9CM053 14" EGA 379.00 

NEC 

1402 Multisync 599.00 

Multisync Plus 999.00 

Polaroid 

Palette EGA Plus 2399.00 

Princeton Graphics 

Max 12 12" Amber TTL 139.00 

HX-12 12" Color RGB 429.00 

Ullrasync12" VGA 579.00 

Taxan 

Model 720 14" RGB Color 299.00 

Thompson 

230A 12" Amber TTL 89.99 

450A 15" Hi-Res 132 col TTL.... 169.00 
4120 14" RGB/Comp 239.00 


CMS 

T-1 60 60MB Tape-Backup 649.00 

Plus 21 Internal 20 MB 319.00 

Everex 

Stream 60 Teac Tape-Backup.. .589.00 
Stream 60 PS-2 Back-up call 

Iomega 

A1 1 0H 1 0 -I- 1 0 Bernoulli 1499.00 

A220H 20 -f 20 Bernoulli Box... 1799.00 

Irwin 

110D 10 MB Tape Backup 219.00 

120D 20 MB Tape Backup 349.00 

420XT 20 MB Tape Backup 439.00 



»499 


Mountain 
30 MB Drive Card 

Mountain 

20 MB Drive Card 479.00 

50 MB Drive Card 699.00 

60 MB Tape Back-up 1 149.00 

Dual 20 MB Bernoulli 1 799.00 

Dual 5Vi " BETA Bernoulli 1999.00 

PC-TOO 

40 MB Tape Back-up 359.00 

Racore 

Jr. Expansion Chassis w/DMA . . 299.00 

ST-225 20MB w/Controller 339.00 

ST-4051 40MB wo/Controller.. .449.00 

Sysgen 

Smart Image 60 MB Backup 499.00 


Sony 

MD2HD Hi Density S'A" 16.99 

MFD-2DD DS/DD SVr " 1 6.99 



Central Point Software 

Copy II PC 24.99 

PC Option Board 84.99 


SOFTWARE. 


Zenith 

ZMM-149 14''PS/2 Amber 

..239.00 

SOFTWARE. 


ZCM-1490 14”VGA Analog 

..749.00 

Ansa 

Paradox 

..449.00 

DISKETTES. 


Ashton Tate 

n Race III A. 

399 00 

Maxell 


^ III ^ . * . • . • • . • 

Borland 


MD2-HDM Hi Density SVa" 

....19.49 

Quattro 

..139.00 

MFD2-HD Hi Density S'A" 

....54.99 

Broderbund 


MC2050 - DC2000 Tape 

....18.99 

Print Shop 

....39.99 


DAC Software 

Easy Accounting 

$64.99 

5th Generation 


Fastback 

89.99 

Funk Software 


Sideways 

43.99 

Imsl 


Optimouse w/Dr. Halo 

89.99 

Logitech 


C7 Mouse w/Software 

79.99 


□ 


Lotus 1«2»3 ioiQ 

Speciai Offer ’’*219 

Lotus 1*2*3 319.00 

Symphony 439.00 

MECA 

Managing Your Money 1 19.00 

MicroPro 

Wordstar 4.0 Professional w/GL... 229.00 
Wordstar 2000 -r 2.0 289.00 

MIcrorIm 

R: Base System V 429.00 

Micro Soft 

Micro Soft Word 4.0 239.00 

Micro Soft Mouse (Ser/Buss/) 1 19.00 

Microstuf 

Crosstalk XVI 89.99 

MIgent 

Ability 49.99 

Multimate International 
Multimate Advantage II (Premium).299.00 

Norton Software 

Advanced Utilities 86.99 

Software Publishing Group 

PFS:First Choice (Premiomi 89.99 

PFS: Professional Write (Premium) . 1 1 9.00 
PFS: Professional File (Premium).. ..149.00 
First Publisher 69.99 

Symantec 

Q & A - The Data Base 229.00 

Word Perfect 

Word Perfect 4.2 209.00 

Xerox Corp. 

Ventura Publisher 1.1 539.00 




COMPUTER MAIL ORDER 








PRINTERS. 


MUiriFUNCTION CARDS. 


MS/DOS SYSTEMS. 


Brother 

M-1409 180 cps, 80 col $319.00 

M-1509 180 cps, 132 col 389,00 

HR-40 40 cps, Daisywriter 599.00 

Fax-100 Facsimile Machine 1099.00 

Citizen 

MSP-10 160 CPS, 80 Col 279.00 

MSP-15 160 CPS, 132 Col 199.00 

Premier 35 35 CPS Daisywheel. 479.00 

C.ltoh 

315 XP Epson/IBM 132 Col 549.00 



Epson EX-1000 

300 cps 132 Column ^489 

Epson 

LX-800 150 CPS, 80 Col 179.00 

FX-86E 240 CPS, 80 Col Call 

FX-286E 240 CPS, 132 Col Call 

LQ-500 1 80 CPS, 24 Wire Call 

LQ-850 330 CPS, 80 Col Call 

LQ-1050 330 CPS, 132 Col Call 

Hewlett Packard 

ThinkJet 369.00 

NEC 

P2200 Pinwriter 80 Col 379.00 

P660 Pinwriter 80 Col 459.00 

P760 Pinwriter 1 32 Col 629.00 

P560XL Pinwriter 132 Col 899.00 

Okidata 

ML-192 + 200 CPS, 80 Col 329.00 

ML-193 + 200 CPS, 132 Col 479.00 

ML-292 200 CPS, 80 Col 399.00 

Panasonic 

KX-1080i 144 CPS, 80 Col 179.00 

KX-1091i194CPS,80 Col 189.00 

KX-10921 240 CPS, 80 Col 339.00 

KX-1 524 240 CPS, 24 Wire 629.00 

Star MIcronIcs 

NX-1000 140 CPS, 80 Col 189.00 

NX-15 120 CPS, 132 Col 319.00 

Toshiba 

P321SL216 CPS, 24 Pin Head..539.00 
P351-II 300 CPS, 24 Pin Head. ..889.00 


AST 

SixPak Plus 576 $139.00 

Advantage AT Board 289.00 

Hot Shot 286 369.00 

Boca Research 

Top Hat 128K expansion 99.00 

Boca EGA 149.00 

Boca RAM/AT 1 MB Card 299.00 

DCA 

IRMA 2.2 3278 I/O 799.00 

Everex 

EV-159 Ram 3000 99.99 

EV-125 Magic Card AT 199.00 

EV-657 Micro Enhancer Deluxe. 149.00 

Fifth Generation 

Logical Connection 256K 299.00 

Hercules 

Color Card 139,00 

In Color Video Adapter 289.00 

Graphics Card 1 69.00 

Graphics Card Plus 1 79.00 

IDEAssoclates 

IDE-52S1 Emulation Board 579.00 

Intel 

Inboard 386/AT and 386/PC Call 

1 1 10 PC Above Board PS 279.00 

4020 286 Board W/512K 329.00 

80287-8 Co-processor 299.00 

NSI 

Smart EGA Plus 239.00 

Quadram 

Prosync EGA w/mouse 249.00 

Model 30 Quadboard PS/2 319.00 

Tseng Labs 

EVA 480 EGA Adapter 269.00 



AST 

Premium Desktops 

call 

Compaq 

DeskPro 286 

call 

DeskPro 386 

call 

Compaq Portables 

call 

IBM 

PS/2 Model 30 

call 

PS/2 Model 50 

call 

Leading Edge 

Model D Desktoos 

call 

NEC 

PowerMate II 40 MB 2399.00 

Multisoeed Lao Too call 

PC-TOO 

640K 8 MHz Turbo System 

51 2K 1 0MHz 1 .2MB AT-1 800 . . . 
Toshiba 

1000, 1100, 3120 Lap Tops 

WYSE 

50,60 Display Terminals 

.559.00 

.999.00 

call 

call 

MODEMS. 

Anchor 


1200E External 

.129.00 

2400E External 

.169.00 

Lightening 2400 Baud 

.299.00 

Best Products 


Smart 1 1 200, Half Card w/Soft 

...99.00 


Video-7 EGA 
Deluxe Video Card 

Vldeo-7 

VEGA EGA Adapter 1 69.00 

VEGA VGA Adapter 319.00 

Zuckerboard 

AT Primary Memory Board 99.99 

Tandy DMA Memory 69.99 

Tandy 20Mb Hard Card 499.00 



Everex Evercom 920 A 

1200 Baud Internal ^09 

Everex 

Evercom 940 2400 Baud Int 189.00 

Evercom 924 2400 Baud Ext 239.00 

Hayes 

Smartmodem 1 200 External 289.00 

Smartmodem 2400 External 449.00 

Novation 

Parrot 1 200 w/ software 99.99 

Practical Peripherals 

PC 1200 Package 99.99 

U.S. Robotics 

2400 Baud Internal 1 79.00 


In the U.S.A. and in Canada circle isa on reader service card 

Call toll-free: 1-800-233-8950 

Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. Bl, Williamsport, PA 17701 
ALL MAJOR CREDIT CARDS ACCEPTED. 

POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 
weeks to clear. For faster delivery use your credit card or send cashier’s check or bank money order. Pennsylvania residents add 6% sales tax. All prices 
are U.S.A. prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware 
will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are 
final and returned shipments are subject to a restocking fee. 







ANNOUNCING 
TNE WORID PREMIERE 
OFTNE 

PERSONA! NETWORK STATKMi: 


The solution in wireless networks that won’t be seen on 
any other major network. 



Introducing the Personal Network Station, exclusively from ADC. 
Personal Network Stations provide top performance, security, and 
complete multi-user independence at about half the cost of network- 
ing PC’s in a LAN. With direct access through the PC bus, the 
Personal Network Station provides fast communication to files on 
the host PC hard disk. This forms a wireless network within the PC 
chassis, with every Personal Network Station hav- 
ing an independent processor and memory. 


Since each user has a dedicated CPU and 512K 
of RAM, speed and performance remain at peak. 
This is facilitated through ADC’s PC-II™ expansion 
: boards. Each PC-II supports two Personal Network 
Stations. By adding additional PC-II boards, you can build a system 
supporting up to 32 users from a single IBM PC-XT* AT* or 
compatible. And by networking 3 PC’s through software such as 
NOVELL™ Advanced NetWare,™ you may link up to 100 Personal 
Network Stations for a truly cost effective LAN. 


Call or write now for more information on the premiere of the 
Personal Network Station. It’s the new wireless network concept 
that’s making all other networks obsolete. 


Aoe 

ADmMCtD DtOfUL COeP O B M tON 


In US. 

5432 Production Drive 
Huntington Beach, CA 92649 
714/891-4004 

Tfelex 183210 ADVANCED HTBH 


In Europe 

Advanced Digital (U.K.) Ltd. 

21 Newman Street 

London W 1-United Kingdom 

(01 ) 323-1120 . Telex 266730 ADCUK 


IBM PC-XT, and AT are reKistetvd trademarks of Internatiortal Business Machines Corp. Novell and Net 
are trademarks of Novell, Inc. Personal Network Station and PC-M are trademarks of Advanced Digital Corp. 
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l^IRST IjOOKS 


CAUTIOM: STEEP UPGRADE PATH AHEAD 


OS/2-lleaify to Take on 
DOS-Has a F^nolm Feel 


HANDS ON 


BY CHARLES PETZOLD 
For more than 6 years, since the 
introduction of the original IBM 
PC, DOS has reigned unchal- 
lenged. Although now old and 
feeble and unable to face the 
challenges of the nineties, DOS 
has kept on kicking with the 
help of various life-support sys- 
tems and applications that suc- 
ceed mostly by ignoring it. But 
we need no longer pretend that 
DOS is still fit for service, be- 
cause DOS now has a succes- 
sor — Operating System/2. 

For DOS users, OS/2 is a 
fairly smooth upgrade path: It 


111 4 rro|r4a Title.. 

n * >elete 4 tnur— Title, . 

I I i Refmli Switch LUt fS 


I 2Bi 16^2 Sessioi 
t (IS''2 Sessio* 

I 1th ttS'-2 Sesdoi 
I litro^iclBf 0$/2 
I 8$/2 CimmW rraift 


tc t« 4 hlMIlf frofr** 


I ns Comtwi Trt^x 
■ D$/2 CcM4»1 rroi^t 
I 3r1 OS/2 Sntin 
• 1th OS/2 Sesdoi 


The Program Selector, called by hitting the CtH-Esc combination, lets you start or get 
into one DOS Mode or move among se\-eral OSI2 Mode sessions. The Update command 
lets ytfu add a session, change its path, or remove it as an option. 


uses the same file system as 
DOS and can be installed on a 
hard disk running under DOS 
without reformatting. Many 
software manufacturers are ex- 
pected to release OS/2 versions 
of existing DOS programs with- 
in the next year. During the 
transition from DOS to OS/2, 
users can work with existing 
DOS programs and new OS/2 
programs on the same machine 
without rebooting. 

Until the graphical interface 
of the Presentation Manager be- 
comes available in OS/2 1.1, 
the command line interface of 
OS/2 I.O will make users of 
DOS feel right at home. Most of 
(continues on page 34) 


VM/386 Multitasks Existii^ DOS 
AppHcathm Far Beyond 640K 


HANDS ON 


BY BARRY SIMON 


The 80386 is a sweet chip. My 
dream operating system for it 
has three aspects: it should mul- 
titask old-fashioned DOS appli- 
cations; it should provide sup- 
port for specially written 
applications to run in the large 
address space allowed by the 
386; and it should provide an 
ample array of kernel serv- 
ices — not only systems func- 
tions like disk caches and RAM- 
disks, but also a rich batch 


language and even hooks to 
TSR pop-ups. 

VM/386, from Intelligent 
Graphics Corp. , is a new entrant 
in the current sweepstakes for 
fully functional 80386 environ- 
ments. It is an exciting program 
that will run on the Compaq 
Deskpro 386, the Intel Inboard 
386, and compatibles. It does 
not run on IBM PS/2 Model 
80s. Its most serious competi- 
tion will be Microsoft Win^ 
dowsl386 (see First Looks, page 
33. PC Magazine. December 

22, 1987) and the forthcoming 
DESQview386. 


Alas, the initial release has 
no provision for running large- 
code 386 programs. IGC also 
sells a 386 extender called 
X-AM. which will be supported 
in a future version of VM/386. 
Two programs that are being 
written under X-AM are Fox- 
BASE and Matlab. Since there 
is no standard for native 386 
programs, programs written 
with other extenders will proba- 
bly not run under VM/386. and 
OS/2 will probably never coex- 
ist with it. 

What VM/386 does well is 

(continues on page 36) 
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PCEMCEE 

Run a screen show from 
across the room*... 

.38 

mcmnmpc 

SCANNER 

A $249 scanner that fits in the 

palm of your hand 
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dSALVABE 

Rescue for .DBF files 
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Addresselope, Pony Express. 
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V I H S \ 


1. () (> K S 


lirit| itsUiUtin tevcTAl 
systea tiles yen copied to 
yoor rixel 4lsk. 

Sole yerc pieced li the root 
(er Mil) Jirectory eM 
others !■ nhdfrcctorles 
ylthli the root. 


fress the later keg to coitlaoe. 


Cater tsc<C«acei hit*F2iletara n^Cxit 


The "lniroducin/(OS/2'’ tutorial is one step above "Sesame Street." and a thousand 
steps away from offering useful information on OSl2 . 


1^/2 Ready 

(cQmtmttedfrvmpageSS) 

the DOS internal and external 
commands have been duplicat- 
ed under OS/2 with a few en- 
hancements. For example, the 
OS/2 versions of the DIR, DEL. 
MKDIR, RMDiR, TYPE, and 
VOL commands can accept 
multiple arguments, such as 

DIR ♦.WS *.000 

OS/2 also includes several new 
commands. One of them is DE- 
TACH. This allows a program 
that does not require keyboard 
input to run in the background. 
When you execute 

DETACH CHKDSK 
>CHKDSK.OUT 

the OS/2 prompt returns imme- 
diately. You can then do some- 
thing else while CHKDSK is 
running and later look at the out- 
put using the TYPE command. 

OS/2 has a somewhat en- 
hanced batch file language, but 
the enhancements mostly in- 
volve interpreting return codes 
from commands and programs. 
Batch files that run under OS/2 
have a .CMD rather than a 
.BAT extension. 

Error messages from OS/2 
commands are wordier and less 
cryptic. You’ll see complete 
sentences such as ‘ ‘The system 


The IBM version of OS/2 1.0 
runs only on the IBM PC AT. 
the PC-XT Model 286, and the 
PS/2 Models 50. 60. and 80. It 
is available in both the S'/a-inch 
( 1 .2MB) and 3'/;-inch 
( 1 .44MB) diskette formats. Be- 
cause OS/2 requires an 80286 or 
80.386 microproces.sor, it will 
not run on the 8088-based PC or 
PC-XT. nor on the 8086-bascd 
PS/2 Models 25 and 30. 

Although OS/2 was devel- 
oped under the IBM/Microsoft 
Joint Development Agreement, 
it remains a Microsoft product. 
(Microsoft calls the operating 
system MS-OS/2, but almost no 
one else does.) 

The IBM version of OS/2 
1 .0 may run on .some AT com- 


cannot find the file specified” 
rather than “File not found.” 
All error messages from system 
commands are prefaced by a 
number. If you execute 

HELP number 

OS/2 displays more information 
about the error with suggestions 
for remedies. 

The most convenient aspect 
of OS/2 for users is in the sup- 
port of multiple full-screen 
“sessions,” each of which can 
run a different program. 

OS/2 supports up to 12 
“OS/2 Mode” sessions for run- 
ning programs written for OS/2. 


patibics. but it wilt not run on all 
machines that can currently run 
the IBM version of IX)S. Nor- 
mally the machine’s ROM 
BIOS hides small differences in 
hardware from the operating 
system, but OS/2 does not use 
the ROM BIOS and must itself 
contain all the hardware-depen- 
dent code. 

Computer manufacturers 
other than IBM can license 
OS/2 from Microsoft and adapt 
it to their specific hardware. 
(This is basically the same way 
DOS is marketed.) Several oth- 
er major computer manufactur- 
ers (such as Compaq and Ze- 
nith) arc expected to release 
versions of OS/2 in the coming 
months. — Charle.s Petzuld 


You can switch between ses- 
sions using the Alt-Esc key 
combination. 

You start up a new session 
from the OS/2 Program Selec- 
tor. which you can view at any 
time by pressing the Ctri-Esc 
key combination. The Program 
Selector includes context-sensi- 
tive help windows and works 
with both the keyboard and the 
mou.se. (IBM’s OS/2 1.0 pack- 
age includes device drivers for 
the IBM, Microsoft, Mouse 
Systems, and Visi-On mice.) 

The “Start a Program” list 
at the left side of the Program 
Selector lets you start up a new 
OS/2 session with a specified 
program. The list always in- 
cludes the option “OS/2 Com- 
mand Prompt.” which starts the 
OS/2 command processor 
(called CMD. EXE) and leaves 
you at the OS/2 prompt. You 
can add other OS/2 programs to 
this list through the Update 
menu at the top of the screen. 

The “Switch to a Running 
Program” list at the right of the 
Program Selector lists all the 
sessions currently running. You 
can switch to one of these pro- 
grams by selecting it with the 
keyboard or the mouse. 

In office environments, the 
Program Selector can replace 
batch file menu systems that 
currently allow users to run pro- 
grams without coming into con- 
tact with the operating system 
command line. But the Program 
Selector is certainly not a ‘ ‘DOS 
shell” utility and does not in- 
clude any menu-driven alterna- 


tives to the OS/2 commands. 
The Presentation Manager com- 
ponent of OS/2 1 . 1 is expected 
to have a complete menu-based 
command system. 

In addition to the 12 OS/2 
Mode sessions, OS/2 also sup- 
ports one ‘ ‘ IX)S Mode ’ ’ session 
for running existing DOS pro- 
grams. (Microsoft previously 
called this the ”IX)S Compati- 
bility Box” or the “DOS 3X 


But What An You 
Going to Do with It? 

Running four or five sessions on 
your AT is pretty heady stuff* the 
first time you do it. But after 
you’ve played tricks with five 
directories at once, there’s little 
you can actually do with OS/2 
right now. Despite the nation- 
wide Manhattan Project that be- 
gan last April when IBM an- 
nounced the specs for OS/2 and 
the toolkit to help programmers 
write applications, there are no 
applications ready to greet the 
arrival of OS/2. 

Due out in coming months 
are OS/2 versions of R:base, 
Paradox, WordStar 2000, and 
Informix-SQL. 

Most software publishers, 
including Ashton-Tate, Word- 
Perfect, and even Microsoft, 
say they will release OS/2 ver- 
sions of their applications, but 
they refuse to say when. The 
general feeling is that there will 
be little demand until the Pre- 
sentation Managerships. 

The question of how pub- 
lishers will sell two versions of 
the same application is a sensi- 
tive issue. Publishers don’t 
want to sell two copies of a pro- 
gram for one price, and con- 
sumers don’t want to pay the 
full price for what they see as an 
upgrade. 

So far, Lotus is the only pub- 
lisher planning to provide an 
OS/2 version at no extra cost: 
when 1-2-3 Release 3 ships in 
the spring, it will be in both for- 
mats for one price, as will Lo- 
tus’s new textbase, Agenda. 

Curiously, Microsoft 
doesn’t plan to release any OS/2 
applications until the Presenta- 
tion Manager is ready next fall. 
— Gus Venditto 


Getting Started with OS/2 


I 


PC MAGAZINE ■ JANUARY2 6. 1988 
34 




FIRST F O O K S 


I! 


Box . ” ) The IX)S Mode session 
is an application environment 
ostensibly compatible with 
DOS 3.3 with the SHARE pro- 
gram loaded. OS/2 does not 
multitask existing DOS pro- 
grams, and the programs cannot 
use memory beyond 640K. Op- 
tions In the CONFIG.SYS file 
allow you to reduce the size of 
the memory available for the 
DOS Mode session or eliminate 
it entirely. 

You can switch to DOS 
Mode by selecting the “DOS 
Command Prompt” item from 
the Program Selector. Most ex- 
isting programs that run under 
DOS will run fine in the DOS 
Mode session, but some will 
not. The problem programs in- 
clude those that use the 80386 
microprocessor in protected 
mode (such as Microsoft Win- 
dows! 386), those that use ex- 
tended memory, and those that 
rely on some undocumented 
CK)S function calls or specific 
memory locations within DOS. 
(The undocumented DOS func- 
tion calls that DOS RAM-resi- 
dent programs most commonly 
use are supported.) Because the 
DOS Mode session is suspend- 
ed when a user switches to an 
OS/2 Mode session, communi- 
cations programs running under 
DOS Mode can lose incoming 
data if the DOS Mode session is 
not kept active. 

We tested dBASE, Word- 
Perfect, Microsoft Word, Mi- 
crosoft Windows 2.0, and Side- 
Kick in DOS Mode without 
problems. Microsoft Windows 
1.03 and Lotus's Metro 
wouldn't run. Software Carou- 
sel and DESQview hung the en- 
tire system. 

OS/2 device drivers must 
run in both protected mode and 
real mode. Hence, most exist- 
ing DOS device drivers will 
have to be replaced with OS/2 
versions. External hard disks 
and tape units that require de- 
vice drivers to be list^ in the 
CONFIG.SYS file cannot be 
used under OS/2 until the manu- 
facturers supply new drivers. 

The OS/2 User's Reference 
looks neat and polished, with 
new syntax diagrams (see the 
sample on page 36) and a help- 
ful glossary (“code page; a de- 
fined set of alphanumeric, 
graphic, and control charac- 


ters”), but it is almost entirely 
reference material. IBM has ap- 
parently given upon providing a 
user tutorial. The manual has a 
good section on CONFIG.SYS 
statements, but almost nothing 
on hard disk partitioning except 
for a description of FDISK. 

The installation of OS/2 on a 
hard disk is easier than the in- 
stallation of some recent appli- 
cation programs I’ve seen. The 
IBM installation program takes 
about 10 minutes and transfers 
about 130 files to the hard disk. 
Of these files, about 60 are 
stored In the root directory and 
the rest are stored in three new 
subdirectories. 

If your hard disk is currently 
formatted for use by DOS, in- 


stallation of OS/2 does not re- 
quire reformatting. The two 
hidden files that make up DOS 
are replaced by OS/2 hidden 
files with the same names. 

OS/2 1 .0 requires at least 
2MB of memory: 640K of con- 
ventional memory normally 
used for DOS. plus at least 
1 .408K of extended memory. If 
you plan to run OS/2 without the 
DOS Mode session, you can re- 
duce the extended memory re- 
quirement to 896K, for a total of 
I. SMB. 

Due to the imperfect nature 
of the DOS Mode session under 
OS/2, it is likely that you’ll need 
to boot up DOS from time to 
time to run troublesome pro- 
grams. IBM recommends mak- 


ing a floppy disk from which to 
boot DOS before you install 
OS/2. 


Although IBM’s installation 
process is easy to use, it is dis- 
turbingly slow, mostly because 
it works from an interpreted 
script file. One of the first mes- 
sages you see when you boot up 
the installation disk says, “One 
moment please. ” The delay that 
follows far exceeds my defini- 
tion of a “moment. “ A sluggish 
installation program is not the 
right way to introduce OS/2. 

After installation is com- 
plete. the hard disk contains a 
few worthless files created as a 
by-product of the installation 
process. (You have to check 


(continues on page 36) 



PMformancp Tlm*8 

(Times given In seconds) 

TYPE 

alone 

TYPE. 

1 tellve 

background 

sataiofl 

TYPE. 

2 active 

bKkground 

secsiofis 

TYPE. TYPE. 

9 active 4 active 

background background 

tetsiont leulons 

0O8M 

28.4 

N/A 

N/A 1 

N/A N/A 

08/2 DOS mode 

25.1 

25.8 

26.3 

26.9 27.6 

OS/2 

18.2 

18.4 

18.7 

19.4 19.7 


tbe TYPE perlonnancs test generates a DOS TYPE Ksttng batch file perion re the same operation in a toop- The tests 

from a 65K text Me. To keep background sessions active, a were performed on an IBM PS/2 Model 60. 

N/A — Mol applicable; DOS 3.3 does not run background sesslorts. 
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K I R S T LOOKS 


OS/2 Ready 

( eontuiyedJnmpa^SS} 

Appendix H in the User's Refer- 
ence to determine which files 
can be deleted.) Also copied to 
the hard disk are superfluous 
driver files, such as nine differ- 
ent I6K mouse drivers. Too 
many files end up in the root di- 
rectory when they could be 
stored in a subdirectory. 

Although it is possible to 
leave DOS on the hard disk and 
boot OS/2 from a floppy disk, 
the installation program does 
not include this option, and the 
manual does not describe how 
to do it. The installation pro- 
gram always installs OS/2 in the 
primary DOS partition of the 
hard disk (drive C:). It does not 
appear possible to install OS/2 
and DOS in separate bootable 
partitions. 



1 

1 

i 


^ Otivm ^ path 

S3 


The OS/2 manual inirtHiuces a new syntax diagram that replaces the cluttered format 
used by DOS manuals and complements the manual's descriptions. Most OSl2 com- 
mands are familiar DOS commands, hut some have new parameters. 


IBM's OS/2 package also in- 
cludes a dopey "Introduction to 
OS/2” program. This pro- 
gram's presence on your hard 
disk provides an opportunity to 
execute your first protected- 
mode DEL and RD commands 
and to learn how to remove a 
program from the Program Se- 
lector. 


It's been over 3 years since 
the introduction of the IBM PC 
AT. After waiting all this time 
for a protected-mode successor 
to DOS. we deserve an "Intro- 
duction to OS/2" program that 
is nothing less than spectacular. 
When OS/2 l.I is released in 
October, I want to sec an "In- 
troduction to the Presentation 


OS/2 in a nutshell 

OS/2 is a single-user multitask- 
ing operating system that uses 
the protected-mode operation of 
the 80286 microprocessor. Pro- 
tected mode gives programs 
written for OS/2 access to the 
full 16MB memory space of the 
80286 and allows the operating 
system to implement safe and 
efficient multitasking with pro- 
tection against system crashes. 

The facilities available in 
OS/2 for use by application pro- 
grams are tiKHt reminiscent of 
minicomputer and mainframe 
(grating systems than of DOS. 
OS/2 includes support for virtu- 


al memory (the use of disk space 
for overflow from available 
memory), for running multiple 
threads of execution in a single 
program, and for several forms 
of interprocess communication 
that allow programs to transfer 
data among themselves. 

Although OS/2 1.0 (some- 
times called the OS/2 Kernel) is 
a complete operating system in 
itself, various components to 
enhance the functionality and 
user interface of OS/2 will be- 
come available over the next 
year. The most important of 
these components is the Presen- 


tation Manager, which is part of 
OS/2, Version 1.1, and slated 
for release in October 1988. 

The Presentation Manager 
will be a graphical windowing 
environment with a user inter- 
face derived largely from Mi- 
crosoft Windows, Version 2.0, 
and a Graphics Programming 
Interface (GPl) adapted from 
IBM's mainframe graphics sys- 
tems. The Presentation Manag- 
er is expected to become the pri- 
mary environment for new 
applications developed specifi- 
cally for OS/2. 

— Charles Petzold 


Manager" program that makes 
up for this deficiency and is tru- 
ly worthy of the operating sys- 
tem under which it is running. 

OS/2 is habit-forming. Even 
when the only programs you can 
run in the OS/2 Mode sessions 
are OS/2 commands, the conve- 
nience of session switching with 
the Alt-Esc key soon becomes 
natural and addictive. You can 
easily imagine how efficiently 
you could work with a few good 
OS/2 programs all loaded up 
and ready to use. 

Now that OS/2 is here, the 
next step is for software devel- 
opers to start getting the appli- 
cations out. [jS 




FACT 

FILE 


Operating Systein/2, 

Standard Edition 1.0 

IBMCocp. 

Consult your local authorized 
IBM dealer. 

List Price: $325; upgrade from 
DOS 3.0 or later. $200. 
Requires: IBM PC AT. PC-XT 
Model 286, or PS/2 Model SO, 
60, or 80; hard disk with SMB 
available space; one S^4-inch 
1 .2MB floppy disk drive or iVt- 
inch 1 .44MB floppy disk drive; 
2MBof memory (l.SMB if DOS 
Mode session is not required). 

In Short: Move over. DOS: 
OS/2 is here and ready to begin a 
new chapter in the hisuxy of the 
PC. Not copy protteted. 

ClflCLE 446 ON READER SenvlCE CARO 


m/386 

(continued from page 33) 

multitasking. Like my cleaning 
service, VM/386 doesn’t do 
windows. Rather, it sets up 
multiple full-screen "virtual 
machines" that think they are 
ATs running standard [X)S pro- 
grams. Each virtual machine 
can have up to a full 640K. The 
VM kernel itself doesn't take 
any memory from these individ- 
ual machines, although each 
machine must have a small (SK) 
resident program loaded. 

Each VM can have its own 
CONFIG.SYS and AUTOEX- 


EC.BAT; you can save profiles 
for individual machines and 
even save a startup file that 
automatically loads a number of 
virtual machines when you run 
VM/386. If you terminate one 
of these sessions, the memory 
will become available for new 
sessions. 

Each session can be assigned 
its own allotment of EMS and 
extended memory, subject to 
the restrictions of your total 
RAM. While the kernel doesn’t 
take anything away from the 
640K maximum that each VM 
can have, it does take 640K 
from the total RAM pool. In ad- 


dition to its DOS memory 
(which can be less than 640K if 
you wish), each VM needs 
memory to virtualize the video 
(up to 128K for standard EGA 
support). 

At any time, the SysReq key 
brings up the VM manager, 
which allows you considerable 
control of system resources. I 
simulated a crash in a virtual 
machine by writing a nonsense 
address to the keyboard hard- 
ware interrupt. SysReq still 
brought up the control panel, 
and I could reset the crashed 
VM without affecting the other 
.sessions. 


There are two kinds of hard- 
ware under VM/386: exclusive 
devices and floating devices. 
The former remain attached to 
an individual virtual machine 
while the latter can be used si- 
multaneously by all. For exam- 
ple, your disks and the primary 
monitor are floating. No at- 
tempt is made to handle printer 
conflicts, and the printer ports 
must be assigned exclusively to 
a single machine. 

With one class of excep- 
tions. VM/386 was able to han- 
dle any program that I tried to 
run with it. At one point I had 
(continues on page 38) 
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PROTEGE breaks the price barrier! 




PROTEGE 286 
SYSTEM 


• INTEL™ 80286 CPU 



286 

12MHz 


$999 

ProtegS Base System 


640K Memory 

8/12MHZ Keyboard Selectable 
Norton™ S 1: 13.3 
Dual HD/FD Controller 
One 1.2 MB Diskette Drive 
Clock/Calendar with 
Battery Backup 
200 WT Power Supply 
Eight Expansion Slots 
Hardware Reset Switch 
Enhanced Keyboard 
(101 Keys) 

Complete Documentation 
One Year Limited Warranty 


MONOGRAPHIC SYSTEM 
WITH HI-RES MONO 
MONITOR AND 
GRAPHICS CARD 

with 20MB (65ms) $1499 
with 40MB (39ms) $1699 
with 60MB (28ms) $2099 


EGA SYSTEM 
WITH HI-RES EGA COLOR 
MONITOR AND EGA 
GRAPHICS CARD 

with 20MB (65ms) $1899 
with 40MB (39ms) $2099 
with 60MB (28ms) $2499 


MULTI-SYNC SYSTEM 
WITH HI-RES MULTISCAN 
MONITOR AND 800X600 
GRAPHICS CARD 

with 20MB (65ms) $2099 
with 40MB (39ms) $2299 
with 60MB (28ms) $2699 


WITH UNCOMPROMISING 
STANDARDS. PROTEGE 
HAS INTEGRATED THE 
LATEST TECHNOLOGY 
AND THE FINEST COMPONENT 
MATERIALS. TOGETHER WITH 
A NEW EFFICIENCY IN 
PROCESSING ORDERS. TO 
OFFER YOU THE LOWEST 
PRICES POSSIBLE. 

ALL SYSTEMS UNDERGO 
A RIGOROUS 72 - HOUR BURN-IN. 




EACH SYSTEM IS BACKED BY 
QUALIFIED TECHNICAL 
ASSISTANCE AND IS CUSTOM 
CONFIGURED TO MEET YOUR 
SYSTEM REQUIREMENTS. 

COMPARE SYSTEMS. NOBODY 
CAN MATCH THE PROTECi 286. 
FEATURE-FOR-FEATURE — 
DOLLAR-FOR-DOLLAR. AND 
STILL DELIVER THE QUALITY AND 
HIGH PERFORMANCE YOU EXPECT 
FROM AN AT^ COMPATIBLE. 


OPTIONS 


Math Coprocessor Floppy Drive 

80287 $269 360KB $99 

720KB $149 


Boards 

AT I/O with one 
serial /one parallel 
port $59 


Modems Tape Backup 

1200 Baud (Internal) $99 60MB $699 

2400 Baud (Internal) $199 (Internal or External) 


To order call toll free 


1 - 800 - 634-8388 

Sales Hours 9 to 7 M-F (CST) 


CIRCLE 353 ON READER SERVICE CARD 



A Division of Proioge Deveiopment 


TERMS: MasterCard, Visa, Money Orders, Certified Checks, Personal Checks (Allow 10 
days for processing), C.O.D. 's and Approved Company/ University/ Government 
Purchase Orders. All prices are subject to change and quanities may be limited. 


PfIOTEGF. OfTEL . NOHTON . and ATMrer^gaMf^d lrad»ma/k»of th»ir rtsp0eliv»compani0$ 






PC Emcee Runs Shows by Remote Contnri 


HANDS ON 


BY WINN L. ROSCH 
Making images on your PC is 
fast, easy, and colorful. But the 
old-fashioned slide show still 
has its advantages, such as 
push-button control and tech- 
nology that allows you to com- 
bine hi-fi sound with images. 

PC Emcee bridges the gap 
between the two presentation 
technologies by combining 
many of the familiar aspects of 
traditional audiovisual presen- 
tations with the PC's ability to 


Thr remote control de- 
vice allows you to control 
your presentation from 
anywhere in the ro(m: 
you can hook up a cas- 
sette recorder to add au- 
dio to your show 
that PC Emcee 
can synchronize 
to the display. 


generate and control images. 

The PC Emcee package dif- 
fers from other presentation 
programs in that it combines a 
special hardware unit — the Pre- 
sentation Coprocessor — with its 
software. This sturdy metal 2'/2- 
by 8- by 7-inch box links to your 
PC through a standard serial ca- 
ble, to the remote control with a 
wireless infrared link, and to 
other accessories through ca- 
bles. 

As with other presentation 
packages. PC Emcee comprises 
two parts — a run-time module 
(the Player) that requires little 



training to use. and a program to 
create and alter shows (the 
Script Editor), which requires 
effort to learn and will seem 
easy only to programmei^. It al- 
lows 27 transition effects (cuts, 
dissolves, and so on) and com- 
plete control of the pacing of 
each image change in the show. 

Although PC Emcee in- 
cludes a library of images, it 
does not actually create any- 
thing. Images for presentation 
can be generated by Versions 
4.0 or later of Computer Sup- 
port Corp.'s Diagraph or Pic- 
ture Perfect, converted from 
standard bit-based image files, 
or captured from the screen. PC 
Emcee does not, however, in- 
clude an image-capturing pro- 
gram. 

The lYesentation Coproces- 
sor allows you to synchronize 
sound, using either time code or 
lone cues. Normally, you'll pre- 
pare a single-channel sound 
track and use the other channel 
of a stereo machine to hold time 
code. The PC Emcee editor al- 
lows you to specify time codes 
to change images to the frame 
('/joof a second). 


The image quality of the PC 
Emcee system is superb — up to 
the maximum resolution and 
color allotment of a 256K EGA 
card, which is required in order 
to use the system. Moreover, 
it's one of the quickest presenta- 
tion systems around. [jS 


FACT 
BBtol FILE 


PC Emcee 

Computer Support Corp. 

2215 Midway Rd. 

Carrollton. TX 75006 
(214)661-8960 
List Price; $695 
Requires: S12K RAM. EGA 
with 256K. Hard disk recom- 
mended. 

In Short: A presentation sys- 
tem that combines real-time pre- 
sentation or animation soft- 
ware. a hardware coprocessor, 
and a hand-held remote control 
for up to 250 remote devices 
with synchronized sound. 

CmCLE 443 ON READER SERVICE CARO 


mim 

(continued from page 36} 


DESQview, Windows, GEM, 
Software Carousel, Microsoft 
Flight Simulator, and SideKick 
loaded concurrently, each in its 
own session. The only excep- 
tions are programs that access 
the disk through the BIOS rather 
than DOS. Examples are CHK- 
DSK with the /F parameter, disk 
optimizing programs, certain 
DOS file managers like QDOS, 
and disk utilities like those from 
Norton and Mace. But your disk 
is still a DOS disk, and you can 
boot DOS without running 
VM/386 when you need to use 
such programs. While I didn't 
test this. IGC claims VM/386 
will run with IBM Token Ring 
and 3Com networks. 

There are performance pen- 
alties associated with multitask- 
ing. Running a task in the back- 
ground has got to give the 
foreground task less CPU time. 


although if your foreground task 
isn't computation intensive that 
may not matter. 

In addition, there will be 
overhead associated with the 
VM kernel monitoring what is 
going on. The overhead associ- 
ated with the kernel itself is 
rather small for computational 
tasks (only about 5 percent), but 
it is larger — about 25 per- 
cent — for disk and monitor ac- 
tivity. VM does a very good job 
of not giving CPU time to idle 
tasks — tests for one foreground 
machine with nothing in the 
background are essentially the 
same as the times for ten I28K 
idle sessions. 

But when you begin to use 
multitasking, performance de- 
teriorates dramatically. It took 
the disk manager X-Tree 6 sec- 
onds to load under naked DOS. 
143 seconds to load underneath 
a single VM/386 session, and 
310 seconds if 1 was simulta- 
neously copying a collection of 


files in a second session. 

[Results for PC Labs bench- 
mark tests show steady perfor- 
mance degradation as the num- 
ber of multitasking sessions is 
increased. We're not printing 
these results since the numbers 
are not reproducible: it's im- 
possible to predict which tasks 
were being performed in the 
background while the test was 
running in the foreground. 
Overall, performance degraded 
by around 50 percent for each 
test every time another active 
virtual machine was added. 
—Ed.] 

The current version of 
VM/386 is weakest in the kernel 
services that it offers. Other 
than the control functions there 
is a disk cache, but that's it. 

VM/386, Version 1 .00. is an 
exciting product but one with 
certain restrictions that you’ll 
need to be sure you can live 
with. Version 2.0 should be fan- 
tastic. []S 




FACT 

FILE 


VM/3S6, Version 1.00 
intelligent Graphics Corp. 

4800 Great American Pkwy . 
Santa Clara. CA 95054 
(408)986-8373 

List Price: S19S, including bee 
upgrade to Version 1 .01 and 6 
months' supprm. 

Requires: Compaq 386. Intel 
Inboard 386, or compatible 386 
PC, with 2MB minimum RAM 
(will not run with IBM PS/2 
Model 80). 

In Short: An exciting 
multitasking operating system 
for 386 computers that allows 
you to set up multiple “virtual 
machines" that behave like 
ordinary ATs running existing 
DOS applications. Not copy 
protected. 

CIRCLE 44S ON READER SERVtCE CARD 
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A GEM of a Deal 


Free Software from Genoa! Fora limited time 
only, every SufjerEGA HiRes"*’” card comes with 
a FREE copy of GEM Graph™ — the popular 
business graphics package that normally retails 
for $249! 

What a combination — a quick, easy way to 
turn your spreadsheets and database files into 
stunning graphs, and SuperEGA HiRes"*; the 
only Multisync -compatible 16-color EGA card 
with 800 X 600 resolution! 

What can you do with the graphics card 
that brings you a full-page, readable display for 
Desktop Publishing? Run your spreadsheets in 
132 X 60 columns. Run most VGA applications. 

Run Venturar Pagemtiker,™ AutoCAD,™ Windows!" 
and more — all in dazzling 800 x 600 resolution! 

Get in on Genoa’s GEM of a deal! For the dealer 
nearest you, contact: Genoa Systems Corpora- 
tion, 73 E. Trimble Road, San Jose, CA 95131 
FAX: 408-434-0997 Telex: 172319 
Telephone: 408-432-9090 


Genoa 

SYSTEMS CORPORATION 


Free GEM Graph Software with every 
purchase of a Super EGA HiRes'*' card 
from Genoa! But hurry — offer expires 
March 31st! 


C 1987 Genoa Systems Coqiunilion 

Offer begins Oriober 1. 1987 and applies loSuperF.GA HiRes and SuperEGA HiRes^. 
SuperEGA HiResand SuperEGA HiRcs'f' are Irademaiisuf Genoa Systems Curporaiiwn. 
GEM Graph isatrademaiiofOigital Research. Inc. Multisync— NEC Home Electronics: 
Wnlure— XetoxCixporalion: Pagnr ’ ..... 

Windows— MicixMotl Corpuralion. 
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Plu^ in more RAM. The Memory Plus option gives 
you from half a megabyte of expanded memory 
up to .15 megabytes. Plenty for the new generation 
of software. 








Phig in to next generation software. Besides souping 
up your current software, the MACH 2() gets you 
ready for advanced applications. And it guarantees 
compatibility with M^ OS/2. 


lere are millions of 8088-based systems out there 
'used to be just fine. 

came the new generation of software. Faster, more 
software. 

Software that needed more powerful hardware, with more 
memory, and more processing speed. 

Suddenly, those 8088’s weren’t so fine. 

But happily, from the makers of a lot of that new software comes 


•MAt’H 20 MeiiK'ry Hus, Plus aiul Micitisofi Mouse are opiionul. Coniuct Mtcittstifi («*r a list of internal disk drives ihai 


compatible with MACff 2(1 [>isk Plus. 



the generation gap. 




PhiR in 286 performance. The 8 MHz 80286 
microprtice.vior gives yxm Ow power and .speed lo 
make Windows really sparkle. There's plenty of 
power for next-f^eneralion applications and 
operating environments. 

Plug in an extra slot. MACH 20. with its optional 
Disk PliLS controller, replaces the .standard floppy 
disk controller and allows you to plu§ in or 
1.2 megabyte x25" dri\es. 


Plug in Microsoft Mouse. Invaluable ^ for Windows 
and vinmlly all next'gcnerution applications. The 
built'in InPorC for a mouse .saves your .slot or a .serial 
port for other things. 


the MACH 20™ Performance Enhancement System? 

Plug it into any PC or XT, and you’ve instantly jumped to the 
next generation. 

Not only is performance dramatically improved with software like 
Microsoft' Windows, PageMaker.' and other advanced applications, your 
machine will also be compatible with Microsoft Operating System/2. 

Making machine of, he pa,. MjcrOSOft'M ACH 20: 



very much a machine of the future. 


h>r the naiiK oi your neurrvi MtcntM)!! dealer. cull tHUli 42trSM(IO. In Wtvhinulon State and Alaska. i2t)6) KK2-tV)KK In Canada. (4lhl 
MKrtwofi and MS uk rvKtsicrrd irudemarks and MAC.’M 2n and lnl\>f> urr imdcmurks »f Mtenisofi (.'orporalKfn PaucMukcr is a rrsnstered trademark *it Aldus C«vp<vatKin. 






Extraordinary Prin ter Mufflers. 
Peace and quiet for as little as $59^^ 


*• _ . 


The Kensington Printer Muffler™ 80 (only $59.95) and Printer 
Muffler™ 132 (only $79 95) are the perfect, inexpensive solutions to 
noisy dot-matrix printers. 

Molded from durable high-impact 
styrene, the Printer Mufflers are lined with 
sound-absorbing foam for maximum 
effectiveness. They reduce printer noise 
by 75% to 85% 

The Printer Mufflers' sturdy, tight-fitting lids keep noise in, and 
dust out. And they're transparent, too. After all, printers should be 
seen, even when they're not heard. 

The Printer Muffler 80, pictured above, fits most standard- 
carriage dot-matrix printers, and the Printer Muffler 132 fits most 
wide-carriage dot-matrix printers.* 

Also from Kensington, the Printer 
Muffler Stand lets you raise both your 
printer and Printer Muffler 4" to allow 
for convenient paper storage under- 
neath. Only $29.95. 

For more information, or a dealer near you, call (800) 535-4242. 
Outside the U.S., or in NY, call (212) 475-5200. Or write Kensington, 
251 Park Avenue S., NY, NY 10010. 





*Thc (Yinlcr MutRcrs Jiv intended fm u:4' with d«)i -ntiliix pniv.‘i,>oiily They are rrot recommended for letter-quality printers, 
which run mmrh h(>lt<‘r .md requin .i rixilin^ fji. wh. n 

Keiisaii{luii Jiiu ITimcr Mutflcrdii'-i'iiJvi'-DM >] ■■ icingtcH Mi<.«iv. j!c'iid. v 1987 Kensington Microwarc Ltd 
CJRCU o.\ RLADLR SERVICE CARD 





Photugraph; Thom O'Connor 




Scan by Haiul: A $249 
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it over the image you want to 
capture. You’ll cover a strip 2'/2 
inches wide and up to 10 inches 
long. This is plenty for sym- 
bols. logos, letterheads, and 
smalt halftones. You can adjust 
the scanner for brightness, like a 
Xerox machine, and you can 
also set its sensitivity to half- 
tones. 

The Complete Hand Scanner 
docs very well with black-and- 
white line drawings. If you print 
a captured image on a laser 
printer, the output is only slight- 
ly fuz7.ier than the original. 
Halftones are more of a chal- 


able 
with 

scan text, 
ic.s, not 

The 

your computer 
4‘/2- by 2-inch 
half-length slot, 
slot, but at least you 
serial ports. 

The software that 
the images lets you crop them, 
rotate them, put them into re- 
verse video, and resize them in 
discrete steps. The scanner also 
comes with a utility called Soft 
Stationery for overlaying im- 
ages and combining them with 
text. However, it's neither very 
powerful nor easy to use. so 
you'll want some other program 
for fancy editing. Soft Statio- 
nery can convert images to Dr. i 
Halo, PC Painihriish, or Win- 
dows format, but It would be ! 
nice to have a TIFF (tagged im- 
age file format) option, too. 

The Complete Hand Scan- 
ner's biggest drawback is its 
manual, which is surprisingly 


The Complete PC 
52 1 Cottonwood Dr. 

Milpius. CA 9S035 
(408)434-0145 
Ust Price: S249 
Requires: 384K RAM; two 
disk drives (hard disk drive rec- 
ommended); CGA. EGA. or 
Hercules card; DOS 2. 1 or later. 
In Short: A hand-held graphics 
scanner that connects to its own 
half-length card. At $249, it's 
one of the cheapest ways to in- 
put graphics. 


BY JARED TAYLOR 


If the high price of scanners has 
been cramping your style. The 
Complete Hand Scanner, from 
The Complete PC. may be Just 
what you need. This hand-held. 
200-dot-pcr-inch device is like- 
ly to have a street price of just 
under $200. which should make 
it one of the cheapest digitizers 
around. 

And it couldn’t be easier to 
use. Load the accompanying 
software, press the little round 
button on the scanner. 


The Complete Hand 
Si anner is a $249 hand- 
held ftraphUs scanner 
that cun masierfullv scan 
black-and-white line 
drawings. Halftones pose 
more of a challenge to the 
scanner, hut it can yield 
respectable results. 
Scanned text will end up 
in a graphics file, not an 
ASCII fde. 


HANDS ON 


(SalKige Itesmects Dami^ed .DBF Files 


HANDS ON 


BY MITT JONES 

The Norton Utilities and a 
crowd of similar file-recovery 
packages can counter the evil 
deeds of human imperfec- 
tion — that unshakable prankster 
that deletes needed files and re- 
formats data-packed disks be- 
fore you can stop it. But. with 
the notable exception of (he 
Mace Utilities, such packages 
offer little help when a few mis- 
begotten bytes render your 
dBASE file unusable. 

Enter Comtech Publishing’s 
dSalvage, a $99.95 package de- 
signed to help you get damaged 
dBASE files back into action. 
dSalvage automates the diag- 
nostic and recovery techniques 
outlined in the Comtech publi- 
cation Salvaging Damaged 
dBASE Files (see First Looks. 
page 5 1 . PC Magazine. July 21 . 

1987). It also adds a few new 


(ricks and includes powerful 
dflA5£-specific file editors for 
users well versed in dBASE file 
structure. 

dBASE file problems can be 
as simple as misaligned records 
or as complex as a corrupted 
dBASE file header coupled with 
lost file clusters. dSalvage takes 
care of the simple problems 
automatically, requiring you to 
make only a few straightfor- 
ward decisions. But the more 
complex problems require you 
to lend a helping hand. 

For instance, when the auto- 
matic diagnosis reveals a cor- 
rupted header, you must supply 
a new header for the file. The 
program asks you to supply a 
database file that has an identi- 
cal header. If you don’t already 
have such a file, (he program in- 
structs you to exit the program 
and create one. If you don't re- 
member enough atout the data- 
base structure to re-create it. 
you can use (he dSalvage header 


editor to patch the damaged 
header. The header editor isn’t 
meant for the novice, however, 
and can be difficult to use if 
you’re not familiar with dBASE 
file -Structure. 

We tested dSalvage in a vari- 
ety of situations, and for the 
most pan the program earns its 
keep. In only one instance, a 
worst-case scenario involving a 
corrupt header and File AIUku- 
tion Table errors, did the pro- 
gram not recover all or mo.st of 
the records. And the program 
handled even (his worst-case 
situation well on subsequent 
tries. 

dSalvage compares favor- 
ably with dbFIX— the dBASE 
file-salvage program that is in- 
cluded with the Mace Utilities. 
Although dbFIX does prove 
easier to use. dSalvage sports 
several features that dbFIX does 
not. such as header and record 
editors and also the ability to un- 
zap dBASE files. 


If your copy of the Mace 
Utilities includes dbFIX. hang 
on to it: you’ll prefer it over 
dSalvage for some uses. But 
dSalvage offers a unique and 
powerful range of tools for .sal- 
vaging dBASE files. 


FACT 
tJsij FILE 


dSalvage 

Comtech Publishing Lid. 

P.O. Box 456 
Pitisford. NY 14534 
(716)586-3365 
List Price; $99.95 
Requires: 256K RAM. DOS 
2.0 or later. 

In Short: A well-rounded pack- 
age that salvages damaged 
dBASE files. Not copy |Mt)- 
tected. 

CIRCLE 444 ON READER SERVICE CAK) 


PC MAGAZINE ■ JANUARY 2 6. 1988 
4.3 







SCIAI- - ■.OOITECH IWII4 

Call LogiMouse with Logi Cadd . . . 

$ 89 Logi Buss Mouse with Logi Cadd 

$ 89 LogiMouse with First Publisher . 

Logi Buss Mouse with First Publisher $105 


LogiMouse 

LogiMouse with Paint , . . . 
Logi Buss Mouse with Paint 


Word Perfect/Word Porfoct Library Bundle 

*239 


Lotus 1-2-3 / Lotus Hal Bundle 

*399 


TRAINING 

Chuck Yeager Adv Fkght Simutaior J 

LetsC 

Mastertype 

Mavis Beacon Typing . 

MS Leamno DOS 

MS Right Snulator 

PCLoo) 

Turbo Tutor II 

Typing Instructor 

Typing Tutor IV 

DATA BASE MANAGEMENT 

Clipper s 

dBase III Plus 

dBase III LAN 

DB-XL 

Eureka 

Fo* Base Plus 

Genitef 

Knowledgeman II Promo Pack 

Nutshell 

Paraboi 2.0 

PFS: Prote ss ional File 

Q4A 

Ouckcode Pkis 

Rapid Rie i 

Revelation 

Revelabon Bump Disk 

RiBaseClouKNewVer.) i 

RiBase Ext. Report Wrier (New Ver.) . < 

RBase 5000 System V 

R:Base Graphix 

Reflex 

VPExpert ( 

VP Into I 


UTILITIES 

1 DIR Plus 

Bookmark 

Brooklyn BridM 

Carbon Copy Plus 

(Carousel 2.0 

CopyllPC 

Copywnte 

Cor^t 

Cruise Control 

CuM 

Disk Optimizer 2.0 

Disk Techniaan 

Double DOS 4.0 

DS Back-Up Plus 

Fastback 

Homebase2.S 

Keyworks 

Mace Utilities 

Microsofl Windows 

Notion Commander 

Norton Ulilibes 4.0 

Note it Plus 

Noteworthy 

PC Tools 

Pnrtworks 

Prokey 4,0 

Referee 

Sidekick (Unprotected) . . . 

Sideways 

Smart Notes 

SQZ 

Superkey 

Take Two MGR 

Turbo Erfitor Tool Box . . . 

Unlock A. or B Plus 

Unlock D Pius 

XTree 


GRAPN»CS/MICE 

Chtfin»ster 

Diagram Master 

Energraphics 2.0 

Freelance Plus 

Generic CAD wOot Plot 3.0 

H^ard Graphics 

IMS! Mouse (PC Mouse) wDr Halo N 
IrvA-Veion 


WORD PROCEBSORS 

EasyExtra 

Leadtog Edge WP wi^ SpeH & Merg 

MnosofI Word 4.0 

Multimate Advantage II 

PFS: Pr of e ssi onal Write 

Smart Spell Checker 

Turbo bghterwig 


Vokswnler Deluxe Plus . 
Vokswriier Scientific . . . 
Webster New World VWier 
Webster Spel Checker . . 
Webster Thesaurus .... 
Word Peilect Executive . . 
Word Perfect Ubrary . . . 
Word Perfect (Ver 4 2) . . 
Wordstar w/Tulor 3.31 . . 
Wordstar Pro Pack 4.0 . . 
Wordstar 2000 Plus 30 . 


Mictosoft Buss Mouse 1.0 

Miffosofl Chart 3.0 

Mtcrosofl Sena) Mouse 1.0 

News Room 

News Room Protesscnal 

PC Buss Plus Mouse (New Ver.)w pajnt . 

PC Mouse (New Ver ) w paxtl 

Printmaster Plus 

PnrtShop 

Signmaster 

Turbo Graphix Tool Box 

VPGr^jhu 

Windows Draw!! wCbp Art 

PROJECT MANAGEMENT 

Harvard Total Protect Mar« 9 er H .. . $ 

MKiosoft Protect 4.0 

Super Project Plus 

Timeine 2.0 

SPREADSHEETS 

Cambridge Analyst 

4Wofd 

HAL 

Lotus 1-2-3 Ver. 2.01 

Lotus Manuscnpl 

Lotus Report Writer 

MS Excel 

Mu(bplan3.0 

PFSPtwi 

Superceic4 

TwinOassc 

VPPlanner 

VP Planner Plus 


•MwX 


OISKEmS 

Maxek MO-2 (>y. 100 

Mjrel MD-2HO Qty 100 . . 

Sony S'/iOy 100 

Sony 3'/4Qly. too 


Newsmaster 


PFS; First Pubhsher 
Ventura Publishing . 


UHGUAGES 

Base Compiler (Moosoft) . . ■ 

C Complier (Microsoft) 

Cobol(!tonto<ler(Maosoft) . . . 
Fortran Corripiler (Microsoft) 4.0 

Latbce C CompUer 

Macro Assembler (Microsoft) . . 

Run C Interpreter 

Ryan McFarlan Fortran 

Ryan McFarlan Coboi 

Pascal Compiler (Microsoft) . . 

Quick Basic 4.0 

Turbo BasK 

TurboC 

Turbo Jumbo Pack 

Turbo Pasc^ w^BOO? & BCD . . 

Tuitx) Prolog 

Tuitto Prolog Toofcox 


COMMUNICATIONS 

CompuServe Starter Kt 

Crosstafc XVI 

Croestalk Mark rv 

Microsoft Access 

Mirror II 

Reniote 

Smartcom ill 

INTEGRATIVE SOFTWARE 

Ability : 

Enable 2.0 

Fram e work II 

MS Works 

PFS: l8t Choice 

Smart Software System 

Symphony 


ACCESSORIES 

Copy II Option Board 

Masterpiece 

Masterpiece Pk« 

Masterpiece Remote 

MousePad by Mouselrac . . . 
Summasketch 12x12 Plus . . . 


ACCOUNTING 

BPWil. Afl, M», Payroll 

Computer A$sociates-GL. AR, AP 

DAC Easy Accounting 

0^ Easy Payrol 

In-House Accountant 

Ofte Write Plus 

One Write AR. AP. Payrol .... 


MONEY MANAGEMENT 

DoOars & Sense w/Forcesi $ 92 

Tobias Managing Your Money CaH 




HEWI 

10 MHz Speed 

alOMHzPnce', 


Turtjo PC/XT w 640K & 1 Drive , ^ ^ 

Turbo POXT w'640K & 2 Onves . . 

Turbo PC/XT W'640K. 1 Drive & 20 MG 
Turbo PC/XT W-640K. 1 Onve & 30 MG . 
PCAT to MHz W/512K. 1.2 Floppy Onve 
PC‘ATl0MHzw/1024K,12FloppyOnve . 
PC/AT to MHz w/t024K. 1.2 Floppy. 40 MG 
MooGraphKS Card with Parallel Pnnier Port . 
Color Card w Parallel Printer Port . . 

Amber Monitor (TTL) 

Amber Monitor w'Swivei Tilt . . 

AT Multi lO Card 

Color Monitor (RGB) 

Autoswitch EGA Card 

I'O Card (Senal'Parallel) . 

I/O Card (Senal/Clock Calendar) . 

Enhanced Keyboard 

XT Multi I/O Card 

1200B Modem (INT) W'SW 

1200B Modem (EXT) W/SW 

2400B Modem (INT) W SW 
2400B Modem (EXT) W SW . 


TURBO PC/XT 


2S6K Memory, 360K Brand 
Name Fk^y Drive, 

135 Watt Power Supply 
Slide Case, AT Style Keyboard, 
4-10 MHz Clock Speed. 
(Keyboard Selectable). 

6 Expansion Slots 


From As Low As 


Call For Details and Other 
System Configurations. 


WtNOMVU 

BemouttBox 

10 Meg 

20 Meg 

40 Meg 

Segate 

20 MG w/WD Controller . . . 

Taac 

15 MEG AT 

ToiNbe 

3.5* XT 

MONITORS 

Amdek Monitors 

NEC 

Multisync 

0^ Models 

Princeton Graphics Honltort . 

MOKMS 

Dete Fox 

Hayes 


BOARDS 

AST 

Six Pack Plus 

Otfier Models 

ATI 

EGA Wonder 

Herculas 

C^Card 

Graphics Card 

Graphics Card Plus 

InM 

Above Board PC 

PSPC 

Above Board AT 

Abm B^d PS/AT 

Orchid 

Tmbo EGA 

Jet 386 AcceieratorAT .... 
Tiny Tuit» 286 

Paradlae 

Autoswitcb 350 

Autoswitch 480 

5 Pack 

Plui Otvslopment 
Plus Hard C^ 20 Megabyte . 
Plus Hard Card 40 Megabyte . 
Ouadran 

Quad EGA Plus 

Tecmar 

EGA Proeync 

Graphics Master 

Captain (No Memory) .... 
Vidio-7 

Vega Deluxe 

KETiOAROS 


AN Models . . . 
Brolhar Prinlars . 
Cttizan Printara 

MSP-tO 

MSP-15 

MSP-20 

MSP-25 

Premier 35 . . . 

1200 

Diablo 

D-25 

635 

Dyconics 

150 

Epaon Printara . . 

II- . A 

ncwien-raciiaro 
Laser Jet Series II 
NEC 

3550 


Model 120 

Model 140 

NEC 

Multispeed . . . . 
MuttispeedEL . . 
Toshlia 

T-1000 

T-1100S(9ertinst 

T-3100 

T3120 

Wyae 




Oume 

101 PkiS Green . 
101 Plus Amber 

Wyae 


12006 wSoltware 
Other Models . . . 
US Robotics 


CourMr2400 . 
C(UWr2400E 


Other Models 
ToaMba 

321SL 

341SL 

351 Modem 
351 Color. . 


Canon PC-25 - *929 


KB5153 

KB101 
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Ordwliw 1«l>42M66e 
Otdar Liw Hnn: Morten 7tJn -Sp m 
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Ontar Proc w sng (60^ 044-1037 
lOim-apjn Moa-Ffi . 


Mailing Address: 8804 N. 23rd Avenue/Phoentx. Arizona 85021 
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I^QUICK LOOKS 

I nTTiifiiri r 


Keepk^ Postal ml U*S Rates on Cat 


HANDS ON 


BY EDWARD MENDELSON 

Pony Express calculates the 
quickest and cheapest way to 
send letters and parcels via the 
U.S. Mail or United Parcel Ser- 
vice. Enter the ZIP code of the 
destination and the weight and 
value of your parcel, press a 
function key or two if you want 
options such as insurance or cer- 
tified delivery, and Melisco 
Marketing's $79.95 utility dis- 
plays rates for all available post- 
al and UPS services. Press an- 
other function key for a graphic 
display of the estimated time of 
arrival for each service. It's up 
to you to choose between the 


AutokloyrAfky 
Is lenJmtB FfnkI l< 


4:48 rn 8«tic non nil un nu ni sat sw fWN rui vn nti 


;°j| 


Ixprctt run 
Firtt Cl«ss 
friority lUil 
3r4 CUst 
4tb CUs« (FP) 
UPS Next las Ltr 
UPS Next »«s Air 
UPS 2M Air 


3N II IZ 13 M K 86 87 

V * 


<tcc> letere <r 3 > Sbp Toley <Cer/irt> -I <&ip/lt> »« 


ikich, witk tke Blessing ol Co4. so well succeeded. «s Posterity »«s like 
to know, es they esy find so»e of tkee suitekle to tkeir own Siteetions, 

I tkerefore fit to ke iwiteted. 


loc I P| 1 La 23 


Pony displays both rales and esiimaied arrival limes, enabling you to choose 

among parcel ser\-ices that are fast and costly or slow and cheap. 


tradeoff of cost and speed . 

Pony Express can run as a 
standalone program or as a TSR 


that fills as little as 9K RAM if it 
swaps its data to expanded 
memory or a disk. If run as an 


ordinary TSR, it fills 133K. 

Many discount suppliers of- 
fer cheaper programs for calcu- 
lating UPS rates, but Pony Ex- 
press includes postal fees, 
estimated time of arrival, and a 
pop-up function that you won't 
find elsewhere. 

What happens when rates go 
up? Depending on the complex- 
ity of the change, Melisco Mar- 
keting promises an upgrade for 
around $20 to $30. What hap- 
pens when rates go down? Me- 
lisco has no contingency plan 
for that one. 

List Price: Pony Express. $79.95. 
Requires: 256K RAM, DOS 2.0or 
later. Not copy protected. 

Melisco Marketing Inc., 9719 
Ensley Ln. . Leawood, KS 66206: 
(913)642-5005. 
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DOS, the E/uc: An Educational Video 


HANDS ON 


BY ROBERT BARNETT 
Though it runs longer than an 
epic movie. DOS for Hard and 
Floppy Disk Users: Beginning 
Through Advanced Skills, a vid- 
eotape tutorial, is more interest- 
ing to watch than its 5-hour run- 
ning time might suggest. 

Produced by Leam-PC Vid- 
eo Systems, the videotape un- 
scrambles the functions of DOS 
into an ll-lesson format. Like 
the company’s dBASE Hi Plus 
tutorial, the DOS tutorial is de- 
signed for viewers with no PC 
experience. 

The videotape starts with 
booting in the first lesson and, 
in subsequent lessons, explains 
command parameters, copying 
disks and files, printing and 
viewing files, organizing sub- 
directories. pipe commands, 
data protection, EDLIN. and 
batch flies. The presentation 
drags at times but is always very 
clear, with verbal explanations 
complemented by demonstra- 
tions and instruction screens. 

The beauty of this tutorial is 


that it offers something for any- 
one who is not a DOS expert. 
PC novices have a complete 
course at their fingertips. The 
seasoned PC user who thinks of 
DOS only as a prompt need only 
skip the first lesson before 


HANDS ON 


BY JONATHAN M ATZKIN 
There is something unsatisfying 
about printing out a great-look- 
ing letter, then stuffing it into an 
envelope suffering from a sam- 
ple of your poor penmanship. 
It's like hiding a Ferrari engine 
under an Edsel body. 

Addresselope, a $35.95 pop- 
up created by Barry A. Watz- 
man, ushers the humble enve- 
lope into the modern era by 
bringing it into your laser print- 
er (the program also works with 
ASCII impact printers that ac- 
cept envelopes). This utility lets 
you type addres.ses and store 
them in a series of buffers. 


gleaning useful information. 
And those who are well ac- 
quainted with DOS file manage- 
ment capabilities may find the 
EDLIN and batch file instruc- 
tion worthy of their time. 

List Price: DOS for Hard and 


keeping them there until you are 
ready to print them out on your 
envelopes. 

You can also capture the ap- 
propriate addresses by popping 
Addresselope up over the inside 
address of an on-screen letter, 
marking the addrcss as a block, 
and importing it into the buffer. 

Addresselope is configured 
to print on up to four different 
sizes of envelopes. The pro- 
gram is preformatted for #10 
and #6y4 envelopes; there are 
also two user-definable for- 
mats. 

Like many TSR programs, 
Addresselope has its quirks. It 
locks up XyWrile completely, 
and the documentation carefully 
informs the user that the pro- 


Ftoppy Disk Users: Beginning 
Through Advanced Skills, $895. 
Requires: VHS or Betamax player, 
two blank floppy disks, DOS 2.0 or 
later. Leam-PC Video Systems, 

1 525 Glenwood Ave. . 

Minneapolis. MN 55405; (800) 
532-7672,(612)377-2222. 
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gram must be the last TSR load- 
ed if it is to be later removed 
from memory. 

I got excellent results with 
Addresselope and my LaserJet. 
There is no doubt that crisp, la- 
ser-printed characters look a lot 
better than the handwriting that 
routinely earned me D's in pen- 
manship. 

List Price: Addresselope, $35.95. 
Requires: Hewlett-Packard 
LaserJet, LaserJet Series 11. or 
compatible, or ASCII impact 
printer designed to accept 
envelopes. Not copy protected. 
Barry A. Watzman, 560 Sunset 
Rd., Benton Harbor. MI 49022; 
(616)925-3136. 
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I ntroducing Quicken" Version 2— 
absolutely the fastest, easiest way to 
write chedts, keep financial records, 
track income and expenses, budget, 
and manage your cash flow. It’s ideal for 
business and personal use. 


Now, Finish Financial 
Chores in Seconds. 

Quicken aimpletes your financial work 
5 to 8 times faster than ever before: 

■ Analyze budget vs. actual expenses by 
month for 12 months: 4 seainds 

■ Look up a check you wrote 1000 checks 
ago: 1 second 

■ Write and print 20 checks and update all 
reairds: 3 minutes 

■ Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 
indexed files and speed-optimized C and 
assembler code — the very latest in 
high-speed technology. 


So Automatic, It eliminates Work. 
Quicken’s fully automatic ’’macros" 
eliminate repetitious clerical work. Macros 



Quicken remembers the bills you firr^et. 


remember your bills, print your checks, 
and update all records automatically. All 
you do is sign the checks. 


In fact. Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken’s pop-up Billminder" 
appears when you need to pay bills. 

No Need to Alter 
Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There’s no need 
to change your bookkeeping format or 
learn anything new— no acaiunting 
jargon, no “debits’,’ no “credits’.’ 

Quicken also comes with aimprehensive 
on-line help, a complete manual, and free 
technical support. 


Here’s what the critics say: 

“I’ve never seen such an easy-to-use 
manual or software that’s so simple to 
user Marlin Blumenthul. inCider Majtazine 

“Fxtremely simple and fastr 

Esther Dyson, Industry Analyst 

“.Absolutely the best small accounting 
program mader Hub Schwabaeh. 

Vnit'ersal Press Syndicate 


New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
Ixxikkeeping. 

If you’re a dixitor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks. Quicken will save you time and 
money starting today. 


Free 30-I>ay Trial. 

Try Quicken. If you’re not 100% satisfied, 
return it within 30 days and pay nothing. 

SprciRcatioo* 

S^warr CompatibiUty: Exports data and reports in ASCD. 
Abu exports in Lutus* format with optional Transfer Utility. 
llardwarvCompatibUity: All IBM* PC, AT,* PS/2* and 
compatibles w ith 256K RAM and DOS 2.0 or higher. Ai! 
printers. Ail moniluts. Aboavaibble for Apple* He. (Ic 
and GS with moed of the same features. 

Capacity: Number of bank acernints: unlimited. 

Number of transactions: unlimited. Maximum amounts: 
$9,999,999.99. Number of income/expense catesories; 
250 with 256K. thousands with 512K KA.M 
Other. Notcopy-protected.CheckHaieappnwed for all 
financial institutions in the U.S. and Canada. 



NOT COPY PROTECTED 
Try Quicken for 30 Days Free! If not 
aimpletely satisfied, return Quicken within 
days for a full refund (including $3.00 
shipping and handling charge). 

Cali 800 624-8742 

■•'ilift ry-i^ . all 800 468"84«i i 
Or send coupon with payment to: Intuit, 
540 University Ave., P^Io Alto, CA 94301 

□ Check enclosed (No purchase orders) 

□ Visa □ MasterCard DAmex 

Card No._ 

Name 

Address, 

City 

Zip 


^Exp._ 


_ State, 


-Phone, 


□ (^icken. $49.95 plus $3.00 shipping & 
handling. CA residents add sales tax. 

□ IBM version □ Apple 11 version 

□ 5^ "disk DSVi^disk 

□ Transfer to I-otus Utility (optional ). $19.95 
Current (Quicken owTien*— Call ourH(M) 
number for u|>grade infomialion. 


I 

I 

I 

I 

I 

I Cl 
I 


-fntuitl 


CIRCLE 151 ON REAPER SERVICE CARD 




FIRST 1. O O K S 



P^eltot (kinnects up to 50 PCs 
With Itemote Access and E-Mail 


HANDS ON 


BY FRANK J. DERFLER, JR. 

AND ERIC COLE 

Purvis Syslcms' PipcNel is 
based on the idea that by com- 
bining PCs. you can perform 
operations that would otherwise 
require an expensive main- 
frame. PipeNct is a menu-driv- 
en electronic communications 
system using mtxJems and stan- 
dard telephone lines to link up to 
50 PC workstations using a sin- 
gle dedicated PC AT as a host . 

Because they use dial-in 
phone lines, PipeNct worksta- 
tions can be across the hall or 
across the ocean from the serv- 
er. The PipeNct software allows 
network members not only to 
exchange messages and files 
automatically, but also to send 
DOS .BAT files to other com- 
puters in the network and have 
those commands execute auto- 
matically when they come In. 

Purvis Systems terms this 
ability to send DOS commands 
“process transfer.” It is the 
next step up from the file trans- 
fer we usually perform with mo- 
dems and communications pro- 
grams. If a task like updating a 
few records and causing a 
DBMS program to reindex the 
database is initiated remotely, 
you avoid transferring a large 
file. Initiating printouts on a 
machine calling in to the Pipe- 
Net host is a substitute for fax 
transmission. People in the field 
don't need training on complex 
applications if the operations 
are initiated remotely. 

The person running the call- 
ing station can view and ap- 
prove any processes before exe- 
cution. Warning — a FORMAT 
C: command received from the 
boss could be regarded as the 
equivalent of having your office 
furniture put out in the hall ! 

Designed for the novice, the 
PipeNct .software running on the 
calling station is built around a 
main menu giving access to all 
functions, backed by a help op- 
tion. The main menu tells you if 


there is any mail or if processes 
are waiting for you. Sending a 
message or file involves hitting 
a function key to enter the cor- 
rect addressing information, en- 
tering your password, using the 
built-in editor to prepare the 
message, and storing it for 
transmission to the host during 
the next dial-in session. 

Any multiuser system such 
as PipeNct needs tight control, 
and the developers insist on the 


hard disk to contain the Pipe- 
Net-installed UNIX system and 
message banks. In addition. 
Purvis Systems offers a multi- 
pirn RS-232C adapter that al- 
lows eight mixlcms to connect 
to the host simultaneously. 

The electronic mail system 
in PipeNct is excellent. A full- 
screen editor gives good flexi- 
bility. and messages arc easy to 
forward and answer. The one 
omission we noticed was auto- 


PipeNet Mdress I PipeHet(TH) Version 2.10 October 13, 1987 


derf ler9pcfuig 
tUilbox LocAtion C: 


The Iftfonution Pipeline 1i>< 


Help 

Prep«re « Hesuge 


File Itoig gewent 

Ting 


Select A FWCTI OH KEVt 


This PipeNct menu greets every user. In this case, no messages are waiting in the read 
queue (f 'l). but messages are ready to go out to the sen-er {tV). Incoming prttcesses 
are allowed to operate uuumuilically iFKt. and this user is authorized to prepare pro- 
cesses for iransmissitm to other stations iF7) through the PipeNet server. 


appointment of a System Ad- 
ministrator (SA) to take charge 
of network organization and se- 
curity. The SA needs no special 
microcomputer knowledge but 
must know the application soft- 
ware and hardware configura- 
tion of PCs calling into the host. 
Along with duties such as being 
the key contact for program up- 
dates and passwords, the SA is 
responsible for the preparation 
and distribution of PipeNet 
“personality disks.” These 
customized disks give each au- 
thorized user identification and 
mail privacy. 

PipeNet software runs on 
any IBM PC or clone with at 
least 384K RAM and a Hayes- 
compatible modem. A dedicat- 
ed IBM PC AT with IMBRAM 
is required for the host, with a 


matic dial-out by the host. All 
remote users must dial into the 
host; the host doesn't initiate 
any outgoing connections. 

The main drawbacks to any 
system using dialed telephone 
lines as PipeNet does arc the 
constraints put on the speed and 


'Jf; FACT 
FILE 


l^pcNct. N'ersiun 2. 1 
Punis Syslfnis Inc. 

4715 Viewridge Avc. 

San Diego. CA 9212.^ 
(619)5f>()-74(K) 

Requires: Hosi: IBM l*C' AT 
uilh 1MBKAM. .MIMB hard 
disk drive. Terminals: .'84K 
RAM. one disk drive. Hayes- 
compaiihle modem 
List Price: Host system (in- 
cludes optional host IBM PC' 

.AT compatible and .M)MB 
disk). $6.(47; workstation li- 
cense. from $3.50 per station (5 1 
or more) to $7(M) ( I to 5). 

In Short: A relatively inexpen- 
sive way to pn)vide an electn)n- 
ic mail and (lie server and auto- 
matically combine PC's to 
execute lX)Sc»immands. Al- 
iht»ugh PipeNct is an excellent 
mail delivery .system lor far- 
tlung users, its main advantage 
is the ability to trunster IXXS 
commands to computers in the 
nelw-ork and have them execute 
automatically. 

CIRCLE 440 ON REAOERSEnviCE CABO 


quality of data transmission. 
The software contains extensive 
error-checking capabilities, and 
the ability to send commands to 
initiate local processing reduces 
the need to send data. 

PipeNet is an excellent elec- 
tronic mail system for wide- 
spread organizations. It is also a 
distributed processing network 
with unique features. PipeNet 
has a lot to offer an organization 
firm that wants to link up and 
better utilize a far-flung empire 
of PCs. 



PipeNet' s UNIX-based software can extend e-mail and process control to up loSOsta- 
litms. thriMgh dial-up lines. The serxercan manage up to eight modems. 
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Only new Cubit' squeezes more than 1'2'3* files. 


It’s the fastest, easiest, least costly way to 
free more disk space for all your files. 

You know what happens. Files just keep 
piling up on your hard disk, until one day, 
there s no rwm left. 

But before you buy a bigger hard 
drive, or the other well-kntmn 
compression software, con- 
sider this -only Cubit maxi- 
mizes disk space by efficiently 
compressing 1-2-3 worksheet 
files, plus oil your other files. 

What is Cubit? 

Cubit is an advanced st)ft- 
ware t(x>l that reduces the 
number of bytes required to 
store a file on disk -either all 
your files, or if you want, just 
st)mcofthem. In memoiy- 
resident mixle, it works invisi- 
bly in the backgix)und, auto- 
matically converting files back 
to their original size when retrieved, and 
re-compressing when you save them again. 

The result is a dramatic increase in the 
amount of data you can fit on all your mag- 
netic media - including hard drives, flop- 
pies and tapes. All without complicated 
commands, or interrupting your work -flow. 


Now Cubit’s optimized for 1-2-3. 

Cubit has always performed superbly 
with all kinds of data -particularly text tiles 
and databases. 

But now. Cubit is the most effective st>ft- 
warcyoucan buy for 
ct)mpressing your Lotus 
worksheets. In fact, new 
Cubit gives yt>u an average 
of 70% compression for bi>th 
1-2-3 and Symphony files. 
And remember, we said uven^e 
compression, which takes 
into account all yourCubit- 
compressed worksheets. 

The other compressiim soft- 
ware maker promises 95% - but 
doesn’t tell you that it’s only in 
extreme cases. Thar your average 
results will be less, usually a lot 
less. What’s mtire, their program 
works with 1-2-3 files only, and 
nothingelse. 

Yet new Cubit gives you optimum results 
with all your files, from all your programs. 
Including word priKesstirs (54% average), 
database managers (40% average), account- 
ing packages (40% average), graphics files 
(26% average), everything you keep on 
your disks. 


It’s the biggest idea in small files yet. 

Cubit not only works better than the other 
compression s<.>ftware, it works faster. For 
example. Cubit decompresses files in 1 -2-3 
twice as fast as the other program. So your 
spreadsheet is upon screen in half the time. 

That siime ‘‘t>ther" program re-com- 
presses 1-2-3 files each time you save them. 
Cubit waits until you exit 1-2-3, and then 
automatically re-compresses all the com- 
pressed files that were used during that 
session. Imagine the time you’ll save. 

Plus, only Cubit includes UnCubit," a 
special decompress-only program you can 
distribute freely, so you can share your 
Cubit-compressed files. It’s ideal for team 
projects. And great for saving line charges 
on tele-communicated files. Just send 
UnCubit along with your transmission. 

So why buy a bigger drive, when you can 
have smaller files? 

Cubit is already saving time and trouble 
for thousands of rc users. All fora fraction 
of the cost and bother of a bigger hard drive. 
And a lot less than you’d pay for the other 
compression program. 

LtH)k for Cubit at software dealers every- 
where. Or order direct from SoftLogic 
St)lutions by calling us H)ll-frec. If, within 
30 days, you’re not satisfied that Cubit is 
the fastest, easiest, smartest way to free up 
disk storage space, we’ll gladly arrange for 
a refund of yinir purchase price. 

^Cubit $4995 

SoftLogic 

SOLUTIONS 

SoftLogic Solutions, Inc. 

One Perimeter Rt)ad 
Manchester. NH 03103 
800-272-9900 (603 -627-9900 in NH) 

Call 800-272-9900 

l-2-n, a reiMrirJ iraJrnurl ii( Liria IVvrkifmciM la«piirj(iun. 

#6 


Cubit. 

' ^ j users u dl ifH’c If. , , 

hmu:dolmm4UB„jsun^e" 

,,, 



Cubit comp rcMci all kinai of fil«» 
up in TO'X'-fO hard disk* and 
floppici »torr more than twicr 
a> much data as before. 
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MS-IX )S is a f ei^\t«Ted 

tTadt-markofMknsoft 

Coiporalion. Hajrrs >sa rf);»tmil 

t raot-mark • 1 iM>-r<i Corpcralion. IBM isa rr^istercd 

iradt-marfc of Intcmatiuiul Bu«ineK> Machinn Curperatain 


No Other Portable PC 
Can MateThis Statement. 


At 6.4 pounds, the newTlOOO is the lightest 
portable PC in the world. 

Yet within its diminutive footprint (it’s about 
a foot wide and not even that deep) lies all the 
power of a desktop PC. 

Included are 512KB of RAM and a built-in 
720KB 3 V 2 " floppy drive, plus MS-DOS® 2.11 
in ROM. 

And better still, you can choose our 768Card, 
which can be configured as EMS memory or as a 
battery-backed RAM disk. So you can load your 
software onto the 768Card— which then acts like 
an invisible second drive— and get even faster 
access to your programs. 

Of course, the ffiM-compatibleTlOOO 
offers you some other very intelligent options. 
Like a numeric keypad and a 1200 bps Hayes* 
compatible internal modem. 


So it’s no wonder that a source as authoritative 
as PC Week would say the TIOOO is “ light, but 
no featherweight in performance.” 

All in all, it’s the perfect way to go to work with- 
out going to work. (> to get home early, even when 
you’ll be working late. 

Call 1-800-457-7777 to find out more about the 
full line of Toshiba PCs. 

And see how it feels 
to pick up the most 
portable portable in 
the world. Nothing 
is as easy to take. 

Except, maybe, 
its price. 


In Touch with Toim 

TOSHIBA 

Ainenra tnc.. Ir^fmitran Systom Divisim 


Imagine 20MB(^5eagateHar(l Disk Kits For ^59 
.Stop imagining, Cali 1-800-PCS-T0^0 NOW! 

Fortune 500. Government and University PO’s Welcome • Quantity Discounts Available • Dealer Inquiries Welcome 
• We Ship Same Day From Stock! • All Merchandise Guaranteed 100% • Visit Our Retail Showroom 

Logic Series XT-Tirbo "CoMplete " Systea 


Includes: 

4 77-SMtu Mothertoard w/Phosnu Bios 
SOMOtiard diskdrive 
Hi-fes TTL monitor, 720x350 res 
360K floppy disk drive 
80aB-2 Processor 
*0007 Co-orocessor ready 
B40K RAM memvy 
Ncket-ofaied sMe case 
HD 1 SOW switcrnng power supply 
Audn speaker 
8 expansioif sMs 
Hercules comp rnonocard 
KeyPovd with separaie lurKtion 
and numeric keypads 
Gameport 
2 parallel ports 
Dual Hoppy coMroBer 
Batterybacked RT clock 
^ serial port 
Hard disk controller 
RAM disk 
Spnm spooler 
Complete Purn-m and diagnosiic lesimg 
FuP I year parts and latw warranty 


' -’’899!> 
• ^ 


BASE INCLUDES: 

* 77-8Mru MothertXMTd 
w/Phoemx Bios 
Nickel-Plated Case 
ISOW power supply 
Compieie Dum-m and 
diagnostK testirtg 
' Full I year parts and 
laPor warranty 
^uiiy IBM compatible 

,/ 


i ' ^ 7 

,,^89!^ 




CT DRIVE KITS 







HT 

MRE 

SMfBtt 

MR‘Sn2S 

20Ma, 85mi. 

% tiL, 5 25', w/WO conirotlor 


S217 

■RMBcnM 

■R-342S 

20MB. 8Smt 

W Fit. 5.26'. w/WO corjFro/fer 

M7 

$211 

■(•LscrtN 

■R'S42S-i- 

20MB. S3ma, 

W tiL. 5-25', w/WO controffor . 


$257 


■x-$nsB 

30Ma OSmi. 

ti tiL, 5.25'. tv/AcFapfec coni 


$257 

SMgan 

■i-ms8 

30M8. 85mA 

% hi, 5 26". w/WO contfol/or 

mmm 

$257 

■iiaiN 

■R-MS8 

30M8. 85mA 

M ht. 5.25' w/Adaptec cont. 

mmm 

$243 

■MBCrtBt 

■R-M58 

30MB. 85mA 

H ht. 5.25" w/WO contro/lor 

mmm 

$243 

■■HcrtkB 

■R-UIB+ 

30MB. S3mt 

% ht. 6 25". w/Adaploc cont 

mmm 

$296 

■MKtrtN 

■R-MSI+ 

30MB. 53mA 

% ht. 5 2S“. w/WO controHor 

mmm 

$296 

SMfatB 

■R-4058 

30Ma 40mA 

lull ht. 5 25'. w/WO controllor 

mmm 

$495 

■■mntB 

■RS6S0 

40Ma 88mA 

h ht. 5.25". w/WO controllor 

mmm 

$352 

SBBgatB 

ST-251 

40Ma 40mA 

h ht. 5,25". w/WO controllor 

emmm 

$393 

MMCrtBt 

HR-M8S 

70Ma 28mA 

lull hL, 5.25". w/WO conirollor 

MS 

$792 

SMtatt 

■R-AOM 

80Ma 28fflA 

lull ht, 5 25'. w/WO conrrohBr 

MS 

$891 

*xr kirs includo 8nva confroMr, bozoi 20/34 pin cabla, mounting harOw 

ancF manual 



■R'STWSIAT 

AT DRIVE UTS 


DT 

BARE 

■MWBCnRB 

30M8. 40mA Full hi, 5.2S~ 



$495 

■R-S6S0RT 

40Ma 88mA % Fit. 5.25~ 


SBT 

$352 

SMgatt 

■R$T2S1RT 

40Ma. 4(7mA W hL S.2S~. 


SM 

$393 

5«Hat» 

■R-snsiiAT 

40Ma40ms %ht.5.25~ 


mmm 

$441 

Saifite 

SMHc^ 

MR-SnSI-1 AT 

40Ma 28mA Hht. 5.25" 


BM 

$553 

■R-«0S5AT 

40MS, 28mA lull hL. 5.25" . . 


BM 

$594 

Saagitt 

■R-AOSSAT 

40Ma 28mA lull hL 5.25" 


BM 

$584 

SAMItB 

MMcnit 

■R-ST277R AT 

65Ma 40mA Hhl, 5 25" 


•M 

$691 

■R-«0BSAT 

70MB.28mxlullhL.S 25' .. 


TBT 

$792 


■R-CDC-4415$M 

70MB. 28mx lull ht. 5.25- . . . 



$783 

SMfBtt 

MR-STAOSSAT 

80MB. 28mx lull hL. 5.25". . 


•M 

$891 

m 

1 

t 

■H-6128AT 

1 10MB. 28mx lull ht. 5.25" 


MB 

$987 

‘AT kite include dnvo, 20 pm cwDMi ATounreng reiiA eohmier* where app/icaPM end menvec 





HAXTon HEWBuer (wta mum 

MOUMriUN QUANTUM VERTEX Ca* IHf prlCM FOPA V 





MONITORS 


ECU 


isa 


KC 


EGA/CGA comp. 840x350 r#4 ... 

14- EQA/CQA/MDA/HERC comp.. 800x580 rei tSO* 
14'. EQA/CQA/MDA/HERC/VQA 800x580 res. 
r3‘. EQA/CQA/MDA/HERC comp. 800x500 res $■ B • 

■lltlSTNCPiNS 1S‘EQA/ENH-£QA/RGC/MCQA/VQA 060*720 ros. 

■•ItiSTNt XL 20'. EGJVENH’EGA/PGC/MCGAyOA 7024x768 res 


MlttiSfRC 
■itlisyic II 
liltrascai 


Logic Series AT-286 TMrbo "Complete" SysteiN 


Includes: 

6-tOMH7 UauwrMare wrnMrai Bn* w 
aOUBlwredwiiemt 
Her* m mneet 730x350 
1 2MB noopy ewti dm* 

80306-10 emcesHr 

80207 ctrprocsuei reedy ' 

5l3k"‘" 

■* ' leca. 

Miciwio poixw iieoni 

Aeei ixiM, DeturyMeud dnd< 

Kerdmr* imM 
t expe rw icn wit 
Hercmeecenv nmecero 
101 My MltneM) ktyOoerd 
Hard SM/hoppy eentfcMr 
CenpWe kxiv-in end eeflnosM MMg 
Fu* 1 veer parts tna Ubor warranty 
Filey iM umpauM 




Base Includes: 

6 I0MH2 MaOwMard wrPrmni Bw* 
Nckai-ptattd AT cat* 

■rhxOo poaar and dah ladi 

MyOowd kay HA 

3O0w i w n c t iino pww supply 


FAI 


>er< 


parts ar< labor werranty 


1^599!' 


kr>^ 




TMR«-120n 

TMRM-ITSAT 

TMlW-liSO 

TP-ltM-IASAT 

r^■0B■s3eo-O1 

T^Me«-S700H31 

T^HOtt-S730-O1 

T^HOV-S770-O1 

TF-att-MT-AT 

TMItt-20S70PS 

T^UC-IIT-^ 


TAPE BACK-UP KITS 


TOMA mt. 
30Wa rrit. 
40US 
aOMA int. 
40Wa rnt. 
40WA mt. 
40MA exf. 
40MA eir. 
80MA int. 
SOWA exr. 
dOUA rnt. 


Hftl. m^ae* lor XT 
VkAL m/lBO»lorAT 
H hi. w/1ap» lor XT 
W At w/raperor AT 
% hL m'tapa for XT/AT 
W At. iKrtapofor P$2/AT 
H At. w/rape lor XT/ AT 
W AC. w/rape lor AS2/AT 
i» At. w/faoo lor XT/AT 
HAt. m/laoofotAT 
WAL w/tapeiorxr 


HARD DRIVE CARDS 

MMOertMi HO-HimOSn-n 20MB Onv card tor XT . 
■Msentf HD-HINBOSn-SO 30MS Onve card For XT 
■MMsenfet ND-MINBOSAT-SO 30MS Drive carO For AT 
■NMOertM KD-MIM-SCATSOF 30A4S 40ms card For AT . 
■IMSCnkO HD-MOU-OCOSO 50MS Drive card For Ar. 




MATH CO-PROCESSORS 

BM CN-MT-MBT-S $ Mm lor XT 




HARD DISK CORTROUEK 

mem uc Mvieeim snox uru cemo ict xr B 

immm 

B4M 

BMB 


MM CN-I«T-I0g7'2 AMhxForxr 

Wtal CN-IIT'H87-1 lOMhzlorXT 

BtB CN-INM03B7-A OMhxForAT 

Btel CIMiT-802B7-l BMhzloeAT 

BtBl CM-<IIT-N2B7'10 lOMhrFprAr 

IBBT 

l«M 

ifTB 

lasg 

IBBB 


■Mue* 

IWla 

•WMi 

eitKt* 

4(Mi-ite3 77i 3 7Aiiwnco0edrorxr A 

«*Kif7} 37ALt*ncodedtorxr A 

uc-BH-ieeiiu 27Aii.encoaHtfrprAr A« 

weii-imiu irnuwKoaeOhOhoiorATfk 

■c-nt-ieH-eui piindArdnocoAi ioiat Ae 

pc-nvieeseu hard 'opoyeoni rorer Ae 


Pllltsa FlhFUHSSlilM 360K. W tit. $ 25". black tor XT 

TBM FD-TU'SSIV 360K. W t)L 5.25~. OfACk For XT 

TB8C FD-TU-SSI-ILT 360K. % ht. 5 25". gray lor AT 

TBM FD-TEil'SSFiaS 720K. tit. 3.50". OFack For AT 

FMMMK Fmil-JW7$AT I 2M. hi. 5.25". orey For Af 


FLOPPY DRIVES 


f 

fMtlAMt 

FD-PAi-JIMSS-2 

360K.W hi. 5.25", black For XT 1 

k M 

W 

AAMBABK 

FmM 

FliM 

FD-FAR-JUASSAT 

F0-FUi-2SS2R19 

360K.Whl,5.25".orsyForAr i 

720K.slinriine.3 SO’^. black Forxr i 

1 M 
f ** 

i«07 

F^FU^2S53K05 

12M. Wht.525".fFreyForA7 i 

f •• 

BUB 

TAAC 

FD-TEA-SSFCVAT 

12M, Vihl.525‘. yreyForAf i 

ktM 


BV-CEM-A8S0-1 £OA boaid ... . 

•V-NEC-CBI EQA/CQA/MDA/HERC comp. 640x480 res 
BV-CER-BBSO-S EQA/COA/MOA/HERC eomp. 800x800 rts 


VIDEO BOARDS 

igT« CBNM 
iwMB viBM seoet 
i«— tOMB 


IV-NEC-WSO-S EOA/CQA/UDA/HERC eomp. 840x480 res 

•V-VIP-VECA-Dl VQA/EOA/COA/MDA/HERC eomp. 040x460 r»a 
IV-VIP-VEM-VC VGA/EQA/CQA/MDA/HERC eomp. 800x800 res 


mmm heft mmK im &p peaeuMi qmps 

iSrupplemantal iMIarrardy iMssurance iP’rogrem « a sMs inexpensive 
way to get an additional year ol luM parts and labor warranty protect ion on 
aK o( your product purchases irom OMP ask tor details’ 


DiMCOABiit Micro Products 


uPSCODtFOe Discount Micro Products'taciiityt.cashier'sctisck.moneyorder or cash accecAed Personal andcarporatacMckatakatSdaysiociBar Prees 
shown art US currency cash whoiesate pncHig level 10 quantity Credit card puictiaseri add 3% AKreiutrts must M insured and accompanied wdhaviidRMA 
mxnber secured trom OMP’s cuitomer serves deptrtmeni 15% restocking lee appked tounauthonted returns Alt items are new with manifactuitr's warranty Not 
responsible for typographical ermriMehiganretxjents add 4% sales tax, ftim and avadaPty $.iUfect id change wKtxxxnolxsOiders under SlOO add S5 lor haridbng 
Shvping charges are extra AK sales Imai Make aH payment nsiraments payable to Dtscawt Hkre PredBCts, lac 


am.' 

asB 


l-SOO-PCS-TO-CO Por Orders Oily 
(S15) «77-J600 if BOO lines ire bust 
(SIS) Oeiler Inquiries 

(SIS) «77-*508 Corporate Customers 
01S) 477-277* Gocernment Customers 
61S) 477-279S Education Customers 
(SIS) 077-290S Tectiiul Support 


Open Monday ttvij Fnday 
900 AM to 7:00 P.M 
Satunlay 

lODOAMtoSOOP.M 


Discount Micro Products Inc. 


32210 Eight Mile Rood 


Farmington Hills, Michigan 48024 
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NEW ON THE MARKET 


Math Wo/ks Introduces the First Software 
Package for Weitek Numeric Coprocessor 


The Math Works has intro- 
duced 386/Weitek-Matiab for 
the Cwi^uiq Deskpro 386/20 ot 
compatibles equipped with the 
Weitek 1 167 coprocessor. Mai- 
iab provides numerical analy- 
sis, matrix computation, signal 
processing, and graphics in a 
single environment. The com- 
pany has also introduced 386- 
Matlab, a version of the soft- 
ware for 80386 PCs running the 
80387 or 80287 coprocessor. 

The Math Works says that 
386-Matlab, with the 80387, 
generates performance that’s 
ten times as fast as a standard 
AT. The Weitek chip boosts 
performance an additional 200 
percent, the company says. 


The Matlab packages are in- 
teractive and incorporate as 
their basic data object a matrix 
that requires no dimensioning. 
Matlab's matrix interpreter ac- 
cepts commands in standard 
mathematical notation. 

List Price: 386/Weitek-Matlah, 

$ 1 .995 . 386-Mallab. S 1 .495. 
Requires: IMB RAM: 80386- 
based PC wilh 80287 or 80387 
coprocessor (for 386/Weitek-Mat- 
lab, a Weitek 1 167 coprocessor): 
EGA, CGA, or Hercules graphics 
adapter: DOS 3. 1 or later. Not copy 
protected. The Math Works Inc.. 

20 N. Main St. . #250, Sherbom. 
MA0I770; (617)653-1415. 


CIRCLE 432 ON READER SERVICE CARO 


Modem Add-on Gives 
Users Easy, Low-Cost 
X.2S Protocol Access 

The $325 EM-1000 Mono 
Packet Assembler/Disassem- 
bier (PAD), from Emucom, 


converts any 1,200- or 2,400- 
bit-per-sccond. AT-compati- 
ble, synchronous-capable mo- 
dem to an X.25/X.32 PAD that 
is transparent to the user. The 
EM-1000 provides low-cost 
X.25 user-access capabilities 



and end-to-end error correction . 
Emucom says the product is 
suitable for access to major pub- 
lic packet-switching networks 
such as Telenet. 

The company also offers the 
$795 EM-2400, which com- 
bines the functionality of the 
EM-1000 with a synchron- 
ous/asynchronous modem that 
meets Bell 103 and 2I2A speci- 
fications. 

List Price: EM-KMK). $325. 
Requires: Synchrunaus-capable 
modem. 

List Price: EM-2400. $795 
(internal version. $745). Emucom 
Inc.. 25 Industrial Ave.. 
Chelmsford. MA 01 824; (617) 256- 
9871. 
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UniSaver Standalone 
System Protects RAM 
Data from Power Loss 

A new subsystem from Univer- 
sal Vectors Corp. is said to 
combine three important func- 
tions for data security. The 
$1,399 UniSaver has 1MB of 
battcry-backed-up RAM and 
preserves the exact stale of the 
PC in the event of a power inter- 
ruption. It also works as an un- 
interruptible power supply (hat 
lets you power-down safely if 
the lights gooff. 

Universal Vectors says that 
UniSaver puts your system into 
“hibernation*' in the event of a 
power failure. Ail RAM data is 
preserved in batlery-backcd-up 
memory, and you can resume 


New Communications Boards Connect IBM 
PS/2 Machines to Mainframe Computers 


IBM's vision of the Micro 
Channel as part of an overall 
computing environment contin- 
ues to take shape. Third-party 
manufacturers are introducing 
add-in cards that connect the 
new-bus micros to larger sys- 
tems. 

IDEAssoclates has intro- 
duced (he $1,295 IDEAcomm 
3278/DFT, a local coax PC-lo- 
mainframe communications 
board, and the $895 IDEA- 
comm 3270/SNA, which pro- 
vides remote communications 
via a synchronous modem. Both 
products are available for the 
PS/2 Models 50, 60, and 80, in 
addition to the traditional PC. 
The IDEAcomm 3278 board 
and accompanying software ac- 
commodate as many as five host 


sessions, two of which can be 
printer emulation. The 
3270/SNA board allows remote 
users to run up to eight host ses- 
sions, which may be used for 
display and printer emulation. 

Both products have terminal 
emulation for IBM 3278 Mod- 
els 2, 3. 4, 5, and 3179. and 
both allow PC printers to emu- 
late the IBM 3287 system print- 
er. A hotkey lets you toggle be- 
tween the mainframe and the PC 
without logging off the main- 
frame. 

Meanwhile, INS Corp. has 
introduced its own Micro Chan- 
neMo-mainframe boards. The 
company's SDLC and X.25 
adapters ($995 each) connect 
Model 50s. 60s, and 80s to SNA 
mainframes by emulating a 


3274 Model 5 1C cluster con- 
troller. SDLC connection Is via 
switched or leased line or multi- 
point operation, while X.25 
connection is by switched or 
lea.sed line over public or pri- 
vate network.s. The boards are 
microprocessor based and run at 
speeds of up to 19,200 bits per 
second. They support multiple 
concurrent sessions, as well as 
hotkey session switching. 

Usi Price: IDEAcomm 3278/DFT. 
$1,295: IDEAcomm 3270/SNA, 


$895. Requires: I28K RAM. DOS 
2.0 or later. IDEAs.sociates inc., 29 
Dunham Rd.. Billerica. MA 01821; 
(617)663-6878. 
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List Price: INS SDLC and X.25 
adapters. $995 each. Requires: 
I28K RAM; PS/2 Model 50. 60. or 
80; DOS 3.3. INS Corp., P.O. Box 
91395. Mobile. AL 36691 ; (800) 
SNA-3270. 
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INS offers ihe SDLC adapter (S995) that connects Micro Channel PSl2s to mairiframe 
systems. The board supports multiple concurrent host sessions. 
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operation from the exact point 
of interruption when the power 
comes back on. All Hies will be 
open, and all TSRs will be 
available just as before the pow- 
er loss. Battery backup pre- 
serves data for days, rather than 
hours, according to Universal 
Vectors. As with traditional 
UPS systems, UniSaver will run 
your system on battery power in 
the event of AC failure. An AT, 
monitor, and printer will run for 
up to 20 minutes. 

With UniSaver's “place- 
mark" feature, you can place 
work in progress under a key- 
lock. Others can use your sys- 
tem but are denied access to 
work you have keylocked. 

List Price: UniSaver. SI .399. 
Requires: Full-length PC- 
compatible expansion slot. 
Universal VeclorsCorp.. 1875 
Connecticut Ave. NW. #1110. 
Wa-shinglon. DC 20009; (209) 234- 
6547. 
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Datacopy Scanner and 
Utility Format Tabular 
Text into Spreadsheets 

The $2,800 Model 830 Image 
Scanner, from Datacopy . is one 
of three high-performance scan- 
ners introduced by the compa- 
ny. The Model 830 has a maxi- 
mum resolution of 300 by 600 
dots per inch. It can work with 
OCR 4mat, a $195 utility (hat 
takes scanned text files and for- 
mats them into a /•2-J work- 
sheet. The data is automatically 
formatted in the worksheet, and 
(he software works with any 
scanner that sends ASCII files, 
according to Datacopy. 

The program takes already- 
scanned text flies, extracts tabu- 
lar data, and then formats the 
data into a .WKS file for /-2-i. 
Datacopy says that OCR 4mai 
recognizes cell formulas as well 
as labels. It places both formu- 
las and labels in (heir proper 
places in a spreadsheet. 

List Price: Model 830 Image 
Scanner. $2,800. 

List Price: OCR4mat. $195. 



The Mode! 

HSQ tmape 
Scanner ($2.^00} is among'ihree recently 
introduced high-restdulion scanners 
from Datacopy . 


Requires: 640K RAM, lOMB hard 
disk drive, scanner. DOS 2. 1 or 
later. Not copy protected. 

Datacopy. 1215TeiTa Bella Ave. 
Mountain View. CA. 94043; (415) 
965-7900. 
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Suspended Computing 
Is Made Possible with 
Spring-Loaded Bracket 

Ergotron has introduced a work- 
station (hat lets you reclaim 
.some of the desk space that van- 
ished when you entered the PC 
computing world. The Ergotron 
Engineering Workstation sus- 
pends your monitor and CPU 
over a flat work surface, so you 
have room to work without sac- 
rificing convenience. 

A gas-spring-powered arm 
holds your monitor and pro- 
vides adjustment motion of 6 
inches vertically and 24 inches 
horizontally. The arm also piv- 
ots 180 degrees. The monitor 
can be tilted up to 20 degrees 



The $499.95 Ergotron Engineering 
Workstation .suspends your monitor and 
CPU over a flat M'ork surface. 


and swiveled 360 degrees. The 
arm will support a monitor that 
weighs up to 80 pounds. Your 
CPU sits on an overhead shelf. 
List Price: Ergotron Engineering 


by Jonathan Matzkin 


Workstation. $499.95. Ergotron 
Inc . 1621 E. 79th St.. 

Minneapolis, MN 55420; (612) 
854-9116. 
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WordPerfect’s Approach to Data 
Management: Programming, Menus 


WordPerfect Corp. is 
'throwing its weight into the pro- 
grammable relational database 
world currently dominated by 
dBASE III Plus. DataPerfect 
ctHnbines a declarative program- 
ming language with a menu-driv- 
I en definition scheme to provide 
both power and ease of use. ac- 
cording to WordPerfect. 

In keeping with the compa- 
ny’s tight integration among its 
I products, DataPerfect is com- 
I patible with both the company’s 
top-selling word processor and 
' WordPerfect Library. Records 
can be imported in either delim- 
ited DOS text or WordPerfect 
merge format. Functions can be 
called by a series of Ctrl-, Shifl- 
, and Alt-function key combina- 
tions. 

DataPerfect supports one- 
to-many, one-to-one. many-io- 
I one, and many-to-many data re- 
lationships. 

DataPerfect is also said to 
I have extremely flexible report- 
i writing capabilities. Reports 
I canbeviewedon-screen.sentto 
I aprinter, savedasadiskfile, or 


appended to an existing file. A 
"subreports** feature combines 
information from two or more 
linked files for use in the same 
report. 

Indexes can be created with 
any single field or several fields 
in a database. If more than one 
field is selected for an index , the 
fields are concatenated to form a 
sort list that the index will use to 
sort records. Several indexes 
per database can be defined, 
thus allowing records to be 
cross-referenced in many differ- 
ent ways. 

When running on a networic, 
DataPerfect allows up to 99 us- 
ers to access a subdirectory or 
database at once. 

List Price: DataPerfect, $595; 

$495 for five additional network 
stations. Requires: I92K RAM, 
two disk drives, DOS 2. 1 or later 
(DOS 3.0 required for network 
use). N<m copy protected. 
WordPerfect Corp.. 288 W. Center 
St.. Orem, UT 84057; (801 ) 225- 
5000. 
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K I R S T LOOKS 


PC UPDATE 


Compaq Video 

Sophies 

Colorand 

Monochrome 

Monitors, 

Controller 

Board, 

Bxpaoded 

Mamory Board 


Bnergraphics, 

VarsleoBJ 


Compaq Computer Corp. ’s three new VGA 
display products — the Video Graphics Color 
Monitor. Video Graphics Monochrome 
Monitor, and Video Graphics Controller 
Board — provide enhanced resolution and 
high-performance graphics for the company's 
line of Deskpro and Portable computers. The 



Compaq Computer's new Video Graphics Monor hrome 
Monitor IS225) offers high perforrruince graphics for ihe 
company's Deskpro aruIPorlahie computers. 

Controller Board, which is priced at $599, al- 
lows users to run applications up to 50 percent 
faster than the I BM PS/2 VGA and is complete- 
ly compatible with both the 8-bit and 16-bit 
standard data bus . Both the color and the mono- 
chrome monitors, priced at $699 and $255. re- 
spectively. can display a graphics resolution of 
640 by 480 and a text resolution of 720 by 400 
when they are used with the controller board. In 
addition. Compaq has added an internal 12- 
MHz Expand^ Memory Board option to the 
Portable MI that allows users to access expand- 
ed memory when working with applications 
that support LIM EMS. Version 3.20. The 
memory add-in board has a list price of $299. 
Compaq Computer Corp.. Houston, Tex.; 
(713)370-0670. 


Energraphics. Version 2.2. allows users to in- 
tegrate their drawings and charts — and it sup- 
ports both PC PageMaker and Ventura Pub- 
lisher. The new version, which is available to 
registered users for $49, also includes ASCII 
import, batch file processing, and a slide pre- 
sentation feature. Additionally. Enertronics 
Research has announced Kaleido-View, a se- 
ries of add-on programs for Energraphics that 
generate all visuals in three-dimensional per- 
spective. isometric view, or oblique view. The 
first two products in this series, Kaleido-Chart 
and Kaleido-Map. arc priced at $99 each. En- 
ertronics Research Inc., St. Louis. Mo.; (314) 
421-2771. 


Symphony, 

Verslen2.0 


mBmCF 


edited by Peggy Gavan 


With Version 2.0. Lotus Development Corp. 
has removed copy protection from Symphony 
and added enhancements to all the modules in 
the integrated software package. Among the 
new features are automatic paragraph reformat- 
ting. improved spreadsheet recalculation, form 
field editing, and VT- 100 terminal emulation. 
The new version also includes an add-in 
80.000-word spelling checker and an add-in 
text outliner. Symphony, Version 2.0, is priced 
at $695. Upgrades are approximately $1(X) for 
registered users of Version 1 . 2. Lotus Devel- 
opment Corp. . Cambridge, Mass.; (617) 577- 
8500. 


Baler. Version 3.3. fully supports Z^/i/5 1-2-3 
graphics, macros, and (h functions. Baler \s 
priced at $495; upgrades are free to registered 
users who purchased the program after October 
1 . and $50 for all other users. Brubaker Soft- 
ware, Lafayette, Ind.;(3l7)564-2584 . . . 
3-D Graphics, Version 1.01 . has several minor 
enhancements and a new $95 price tag. an in- 
crease of $15. Intex Solutions Inc.. Wellesley. 
Mass.;(6l7)43l-I063. 


PC Mouse, 
PS/2 ¥enion 


PS/2 WATCH 


MSC Technologies has added the PC Mouse, 
PS/2 Version, to its line of optical mice. The 
new model, which plugs into a PS/2 mouse 
port, includes Designer Pop-up menus and 



The PC Mmse. PSl2 Version, includes new Mouse Systems 
drivers that support all IBM VGA graphic mtxJes . 

drivers that support all the IBM VGA graphic 
modes. The new PC Mouse has a retail price of 
$159. MSC Technologies. Santa Clara. Calif.; 
(408)988-0211. 
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Program in the fast lane with 
Borland’s new Hirbo Pascal 4.0! 


O ur new 'Hirbo Pascal’ 4.0 Is so 
fast. It's almost reckless. How 
fast? Better than 27.000 lines 
of code per minute. That's more than 
twice as fast as 3.0 and the reason 
why you need 4.0 today. 

4.0 breaks the code barrier 
No more swapping code in and 
out to beat the MK code barrier. 
Designed for large programs. Hirbo 
Pascal 4.0 lets you use every byte 
of memory in your computer. 

4.0 uses logical units for 
separate compilation 
Pascai 4.0 lets you break up 
the code gang Into "units." or 
"chunks." These logical modules 
can be worked with swiftly and 
separately. Compiling and linking 
these separate units happens In 
a flash because your compiling 
horsepower is better than 27.000 
lines a minute.’ And 4.0 also 
includes an automatic protect Make. 

4.0 Highlights: 

■ Compiles 27.000 lines per minute 
■ Includes auuimatic protect Make 
■ Supports > 64 K programs 
■ Uses units for separate compilation 
■ Integrated development 
environment 

■ Interactive error detection/ 
location 

■ Includes a command-line version 
of the compiler 

SO-Dtf Mony-tMt Bianalte" 


TURBO PilSWl^ 




^ A 

>4 


4.0's cursor automatically 
lands on any trouble spot 
4.0's interactive error detection 
and location means that the cursor 
automatically lands where the error 
is. While you're compiling or running 
a program, you get an error message 
and the cursor flags the error's 
location for you. 

Sieve (25 Iterations) 
liirbo PtsctI 4.0 

Sue ol Execute FUe ■ 2224 bytes 

Execution speed ^ 93 seconds 

SM « (qUIWM. no Ml •! MU m « 

S«» fit Ntfci Mt a W ml 10 ntcM i Mmmki <■ t 


4.0 gives you an integrated 
programming environment 
4.0's integrated environment 
includes pull-down menus and a 
built-in editor. Your program output 
is automatically saved and shown In 
the output window. You can Scroll. 
Pan. or Page through all your output 
and know where everything is all the 
time. Given 4.0's integration, you 
can edit, compile, find and correct 
errors— all from inside the integrated 
development environment. We even 
include a command line version of 
the compiler. 

Compatibility with 
Tbrbo Pascal 3.0 
We've created Version 4.0 to be 
highly compatible with Version 3.0 
and included a conversion program 
and compatibility units to help you 
convert 3.0 programs to 4.0. 


4.0 Is all yours for only $99.95 


Tiffdo Pattal 3.0 

11682 bytes 
9T seconds 


M M CMMM W OCSSMogran ■>«• Mo 6i 


Compilation of CHESS.PAS (5469 lines) 

Tt/rbo Patcat 4.0 Tbrbo Paata! 3.0 


Companion speed 
Lines per minuie 

CNtSS HS camgM *> •> « MHi AM tf 

For ihe IBM PS/2- and ibe IBM- and 
Compaq* families of personal computers and 
all 100% compatibles 

For the dealer nearest you.or to order now. 

Call (800) 543-7543 


121 seconds 
27,119 


35 5 seconds 
9243 


BORIAND 


O f I want to upgrade to lUrbo Pascal 4.0 
1 1-iO* and the 4,0 Tbolboxtes 

Regislered owners have been notified by mail II you are a registered Turbo Pascai user and have 
not been notified ot Version 40 by mail, please call us at (600} 543-7543 To upgrade it you 
have not registered your producl. |ust send the original regisiralion lorm from your manutf and 
payment with this completed coupon to; 


Peetei 4.0 Uptreoe Dept Name 

BertmtO Menetheet 

4SiS Seetti ¥eu»f Orhe Ship Address 

SMtra wief. CA 96000 

Cdy^ Slate 

Zip Telephone ( ) 

for ft ISM PS/r met ft I8M* md CornpHT Umbes ot personal contpulers and al 100% c owit Mt Oitt 
This oll« IS hmiied lo one upgrade par vaM regsiered product 4 s good unM Jm 30. 1988 Not good wdi mv 
other oiler bom Borimd Ptaise aNorr 4 lo 6 ineks lor deftvery ol hi»om 

Outside U S make payments by Oark (tian payable m U S dolais tfawn on i U.S bmk COOs md purchase ordws 
«■ nor be KcepM by Bortmd 


Please ctteck boi(es) 

□ tjrt» Pascal 4 0 CompHer 

□ ii^ Pascal iMt 

□ Turbo Pascal Database Ibotbor 

□ lijrbo Pascal Graphix Tool}oii 

□ Turbo Pascal Ediior Too^ 

□ Turbo Pascai Numencat Methods Tboaxu 

□ Turbo Pascal Gamemnu 

ToM product amount 

CA and MA residents add sales tax 

In US please add $5 stvppng and handhng lor each producl s 

tXisde US please add $10 Wippug and landng tor each product $ 

ibiai amoun enclosed % 

Please spacity diskene si» □ W □ 3vy* 

Paymerr □ VISA □ MC □ Check OBMOrall 
Credd card expeahon oat / 

C»0* I 1 1 1 I I II I I I I 

'Te QtaMy lor ft iirgrade pnet you nwi gm ft serial lurftt ol ft oounoleri product you mi i4>gradMie 


SenetleO beleU 

Up^eOet 

a 00.00 

a 90.05 

00.05 

ti.05 

$0.00 

20.05 

00.05 

20.05 

00.05 

20.05 

00.05 

20.K 

00.05 

2t05 
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Peachtree Brings Its Accounting 
Classic up to n/Mem Standards 


HANDS ON 


BY MIKE FALKNER 
Peachtree Software, the grand- 
daddy of PC accounting pack- 
age makers, has performed a 
face-lift on its $199 Peachtree 
Complete //; The Business Ac- 
counting System. 

The new main menu uses 
three windows to help you lo- 
cate the function you want. Al- 
though the menus streamline the 
selection of functions, the win- 
dow-drawing routines are slow. 
To counteract this problem, 
Peachtree provides shortcut key 
sequences. 

Once you are past the 
menus, the basic operation of 
the package is much the same as 
the previous version. However. 
Peachtree has again used the 
new window look to help you 
recall master file information 
from within entry programs. 
When you come to a question 
that verifies a list or a master 
flic, you just type the F2 func- 
tion key to display a window 
with the acceptable choices. 

As it worked on the cosmet- 
ics of the product, Peachtree 
also added features to each of 
the modules. Many of the report 


programs now allow you to se- 
lect ranges of data and create 
listings of only the information 
you need. 

The General Ledger now 
contains 13 accounting periods, 
reversing entries, consolidated 
financial statements for multi- 
ple companies, and monthly 
budgets and prior-period report- 
ing. Accounts Receivable now 
has user-defined aging periods, 
user-defined terms codes, and a 
service Invoicing in which you 


can enter free-form text for each 
item on the invoice. Accounts 
Payable has been enhanced to 
easily handle void checks, par- 
tial payments, and multiple 
checking accounts. The remain- 
ing modules have been im- 
proved as well. 

Even though Peachtree has 
upgraded it, the product still has 
a few bad habits. Transactions 
are posted immediately instead 
of in batches. You have to man- 
ually expand files when they are 


CenertI Ledfer IhinieMnce Hem 
T. L. Janes Enterprises 


COVMIY l»: TL 
GENEMTION l: MR 


^M^Hchtrse Conpiete II tbin Henu** 
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A - Accounts Pa^ble 
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S - Inmicinji I 
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Haintain General ledger Options 



Peachtree Complete II: The Bu.sincss Aecouniing System now uses windows lo display 
up lo three levels trf menu choices. To start a pntcess. you can use either r ursor keys, 
the letter next to the choice . or predefined shortcut keys . 


FACT 

FILE 


PeacHtrte Complete II: The 
Buwuss Accountimg SyUem 
Peachtree Software Inc. 

43SS Shackleford Rd. 

Nweross, GA 30093 
(800)247-3224 
(404)564-5800 
List Prke: SI99; upgrade from 
Version 1. $99 plus $12. SO ship- 
ping. 

Requires: 384K RAM. lOMB 
hard disk drive, )32-€olumn 
printer (or compressed 80-col- 
umn primer), DOS 3.0 or later 
(update disk for DOS 2. 1 avail- 
able upon request). 

In Short: A welcome upgrade 
to the prior verskm that adds 
more features, windows, and 
file lookups to the user inter- 
free. Not copy fwotected. 

CIRCLE 441 ON READER SERVICE CARD 


full. Even the new windowing 
could use some fine-tuning to 
run smoother. 

Peachtree Complete II in- 
cludes a hefty array of features 
for an inexpensive package. 
The new changes help to 
streamline the product and indi- 
cate Peachtree's willingness to 
continually improve its soft- 
ware. At SI99. it's still a good 
contender in the low-end ac- 
counting package market. 


Batttig lUI/l as if It Vltere Coca-Cob 


lit I 


HOOK RKVIKW 


BY DONALD B. TRIVETTE 

A low-flying plane pivots into a 
death roll and heads for the 
ground; at the last moment it 
pulls up and executes a series of 
loops and rollovers that show 
there's an accomplished pilot at 
the controls. Finally the plane 
lands and the pilot, in his early 
seventies, welcomes his week- 
end houseguests. "'Just wanted 
you young hotshots from Apple 
to know us old-timers still have 
gul.s," says the hosi. That is 
how John Sculley describes his 
first meeting with the legendary 


Tom Watson. Jr. , of IBM . 

Odys.^ey is the autobiograph- 
ical account of Sculley's jour- 



ney from a fast-track executive 
position at PepsiCo to (he presi- 
dency of Apple Computer. 

The book is full of anecdotes 
about both companies. It was 
with Sculley that Jobs, the co- 
founder of Apple, got his first 
look at Armonk — and was so 
underwhelmed by IBM’s archi- 
tecture that he wanted to fly his 
entire staff in to see the homely 
world headquarters of their 
archrival. 

This is a book that even 
those who know nothing about 
Apple will enjoy. Not only did it 
make me want to try a Macin- 
tosh 11, it awakened a long-dor- 
mant thirst for a Pepsi. 


F A C T 
FILE 


Odyssey: Pepsi to Apple 
By John Sculley with John A. 
Byrne 

Harper & Row, Publishers 
10 E. 53nlSt. 

New York, NY 10022 
(212)207-7000 
ISBN: 0-06-015780-1 
Copyii^t: 1987 
List Price: $21.95 
In Short: John Sculley's enter- 
taining story of his years at the 
helm of both Pepsi and Apple 
Computer with a lot of good 
shop talk. 
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the best optimizing compiler 
gets even better! 



Turbo C 1.5 gets you Into great pictures and adds dazzling new features 


The professional 
optimizing compiler 
for less than $100 
Turbo C* is a techni- 
cally superior produc- 
tion-quality compirer. 
(Borland’s equation sol- 
ver, Eureka", is written in 
Turbo C.) And our Turbo 
C 1.5 offers a new library 
of the highest presenta- 
tion-quality graphics in 
the industry— the kind 
you’ll see in Quattro," 
our new professional 
spreadsheet. 

And spectacular graph- 
ics are just part of the 
brand-new features. 

Turbo C 1.5 enhance- 
ments also include: 

• A professional-quality 
graphics library of over 
70 functions 

• A librarian that allows you 
to build your own object 
module libraries 

• Context-sensitive help for 
the language and the 
library routines 


• Text/video functions, 
including windows 

• 43- and 50-line mode 
support 

• VGA, CGA, EGA. Hercules, 
and IBM 8514 support 

• File search utility (GREP) 



BORLAND 

iVrtflNAIIttHAi 


• Sample graphics 
applications 

• More than 100 new 
functions 

For professional-quality C 
at an affordable price, no one 
else comes close to Turbo C. 
Because no one can deliver 
technical superiority like 
Borland. 

60-Day Money-back Guarantee* 

For the dealer nearest 
you or to order, call 

( 800 ) 543-7543 


MMtM*|«fMr*f*k»MrcF»iiatBMPS'2*MViti6W*aA0C«i«M*tirMMotpanoftiicarouHnMii imcampiiitta PC-OOS (MS-DOS*) 2 0 » Mh 3S4K 

Xusww s» a>KW s ta ran cm*m. i «4M 60 days of tucniu te product Ootc not pedorni « accotdnt wm ow clam, can ow custnmt Mmcc dapavnan. and ne aM ananpa a rakM 

uiD'WnMjatnt'MnmvnaanaaMniWtjnanmMniiMM ac OnararniMimA'ianemtatnatia'toaa'Mndi'anstf M"ciaacM>i(Hn CtananniMf aonMnmmai k a iiaa 


It’s easy to upgrade to Hirbo C 1.5! 

Just complete mis coupon and mail ii wiih payment before JLii>e 30. 1986. Or. call us at (800} 543-7543 and be ready to give our operators your name, 
credit cvd number, and Ibe serial number on your lurbo C master disk 

$ 33.50 Please speoty ckskelie sue □ 5 'a' □ 3vy 

Metnofl or Paymem □ visa o MC □ Cneck □ ear* Oran 

Credit card expiration date / 

ca. I I I I I I I I I 


nrbo C 1.S Upgndt Prict 

CA and MA readents add sales w 
Snpping and handhng 

in US 8500 (Outside US add SiO) 
total amount enclosed 




If the world had one computer communications standard 
you wouldn’t need Crosstalk Mk.4 

The fact is, today’s bewildering mainframes and minis through mation for experts and novice 
variety of computers demands IRMA™ and Smart Alec.'“ It works operators alike, 
a program like this — an with most popular modems... em- Maybe all computers can’t 

entirely new generation of com- ulates most popular terminals... be identical. But now at least 
munications software. and supports the most widely they can communicate. For more 

CROSSTALK* Mk.4 helps used file transfer protocols. about CROSSTALK Mk.4, see 
your PC perform up to 15 con- Its language, CASLT is your dealer or contact us. 

OllieiCOtS^ OOOOIOMO 0«9>t JootOMoJ 0000« fjool).. fo- oo— 


K S T I. () O K S 


edited by Bill Howard 


COMMUNIQUES 



Why amputfr magazines shouldn't try to be The Wall Street Journal. (Headline from 
Computer Reseller News. October 26. 1987.1 


Continental Drift 

"Our membership administra- 
lor . . . mentioned that we have 
members in ail 50 states, includ- 
ing Canada. West Berlin, and 
Saudi Arabia." 

— Scon Sherer. President's 
column. Technical Support, the 
magazine of the National Sys- 
tems Programmers Associa- 
tion, July/August I9H7 


good bit more deskspace than 
either the Ricoh-based ma- 
chines (like the Tandy. Okidata 
and Epson lasers) or Hewlett 
Packard’s sleek new LaserJet 
II." 

— Brian Starfire. Knight- 
Ridder computer columnist. 
November!. 1987 



Department of 
Apt Analogy 


"C. Itoh seems to like to build 
printers like Sherman tanks, and 
the Jet Setter is no exception. 
Measuring about 30 feet by 15 
66 


Dut Is It Built Like 
A Sherman Tank? 


"AST TurboLaser: Postscript 
page language. 35 resilient 
Adobe fonts, 300x300 dpi. 8 
pages per minute, 3 MB RAM. 
$3495." 

— San Jose Mercury News. 


What's wnmg with 
this C omputer Accessories 
ad (K MagazirK. November 24. 
1987)? The graph is in color. The monitor is IBM' s Personal Computer Display. 


Classified Intelligence 


Programmer analyst. De- 
sign, analyze, develop, 
modify, test & debug of a 
real time enhancement in a 
network environment . . . 
must have pacific knowl- 
edge & expertise in the Unix 
System V . . . 

— Newark (N.J.) Star- 
Ledger. November 17. 1987 


IBM PC. NEC monitor, Ep- 
son dot matrix printer & 
Olympia daisy wheel. Gas 
Turbo Pascal Assembler & 
Basic. Lotus 123, WordPer- 
fect, R-base 5000 and extra 
software. $2700. Call xxx- 
xxxx, ask for Elmer. 

— Monday Morning (Co- 
lumbia. Md.). November 
16, 1987 


IBM AT— 20 meg hd, 2 kb 
memory, in hands color 
monitor & printer. Sftwre 
also. $3100/bo. xxx-xxxx 
— ^The Washington Post, 
November 14, 1987 


Printronix Printer, Work 
Horse, 150 lines permitted, 
multi-part forms, PC com- 
patible, excellent for mail- 
ing service, $1000. Bob 
xxx-xxxx. 

— Houston Chronicle. 
November 17. 1987 


Manager Moose with Tele- 
Paint for IBM-PC or Com- 
paq 286, new, trade for desk 
utility . . . or sell for $50. 

— ^The Signal (Fort Gor- 
don. Gfl.J, November 4. 




Heard or seen anything offbeat, unusual, or just plain dumb about the computer indus- 
try? Send your offerings toCommunit/ucs. PC Magazine. One Park Avenue. New York. 
NY 10016. or MCI Mail 157-9301 . Please print umr name legiMy: include the name, 
city, and publicaiion date of any newspaper clipping: and include your T-shirt size. 
Contributors receive $50 and a PC Magazine T-shirt. In case of duplicate entries, the 
earliest postmark prevails. Sorry, but entries i-an't be acknowledged. 

Winners for this issue: Randy S^-art (in hands monitor). Saul Rubin (pacific 
knowledge). Dotlie Wiman (1 50 lines permitted), Dave Bowles (Gas Turbo). Hugh Lo- 
key (Manager Moose). David Shaw (membership in all 50 states). Richard Flynn 
(mimochrome ctdor display). Bill Steele (downward ascent). David Poole (30-foot 
printer), Gregg Morris ( resilient fonts). 
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Stanford 286-16/1 ^^^m$1344 

10/16 MHz Zero Wait State 


Stanford 386-18 


$2058 


9/18 MHz Zero Walt State 
Z1 MHz Throughput 

■ Intel 32 Bit 80386 CPU (18 MHz). 9/18 MHz software (keyboard) 
switchable clock 

• Norton SI; 21 (Processor Speed) 

■ 200 watt P/S. 1 10/220V selectable 

■ CMOS memory. 16 channel Interrupt 7 DMA channels 

■ 512K interleaved 32 bit RAM on board 

■ RAM can be expanded to 16 MB of 32 bit high speed interleaved 
memory 

■ 2*32 bit 4-16 bit & 2-8 bit expansion slots 

■ Supports 80387 matii co-processor 

■ (Phoenix BIOS optional) Award BIOS 

■ High capacity floppy contoller card 

■ 1.2 MB floppy drive 

■ Serial port (Com 1). optional 2nd serial port (Com 2). parallel 
port & (optional) game port 

■ Hardware Reset and Turtx> LE.D. 

■ Clock/calendar with battery backup 

■ Enhanced keyboard (101 keys) 

■ Complete documentation included 

■ High quali^. heavy duty packaging 


Stanford 386-16/1U 

6/16 MHz Zero Walt State 


$1979 


19 MHz Throughput 

Same configuration as in System 386-18 except 


■ Intel 32 Bit 80386 CPU (16 MHz). 6/16 MHz software (keyboard) 
switchable clock. 

■ Norton SI: 18.7 (Processor Speed) 


Stanford 386- 1 6/2 


$1884 


Same configuration as in System 386-16/1 except includes socket for 80287 
math coprocessor. 


Stanford 286-1 $999 

6/12 MHz 

Same configuration as in System 286-16/1 except 

■ 80286-10 CPU. 6/12 MHz Switchable. 

■ 512KB Nano Seconds. 0 state DRAM , installed 


16 MHz Throughput 

Same configuration as In System 386-18 except 

■ C^pact size AT main board 

■ Intel 80286- 1 2 CPU. 10/16 MHz software (keyboard) switchable 
clock 

■ Award BIOS. Norton SI: 15.9 

■ 1 Q24KB (one meoabvte) 80 Nano Seconds. 0 wait state DRAM , 
installed 

■ Selectable between zero wait state (10/16 MHz) or one wait 
state (8/12 MHz) 

Stanford 286-1 6/2^a^m$1 169 

10/12 MHz Zero Wait State \ 

16 MHz Throughput 

Same configuration as in System 386-18 except 

■ Compact size AT main board 

■ Intel 80286- 1 2 CPU. 10/16 MHz software (keyboard) switchable 
clock 

■ Award BIOS. Norton SI: 153 

■ 1 024KB (one meoabyte) 80 Nano Seconds. 0 vyait state DRAM , 
installed 

Stanford 286-10 $948 

6/10 MHz 

Same configuration as in System 286-16/1 except 

■ Regular size AT main board & chassis 

■ 640K (120 N/S) DRAM on board 

■ Phoenix BIOS 

■ AT/XT style keyboard 

■ Hard disk and floppy controller card 

■ Serial/parallel/game ports are optional 

SPECIAL OFFERS 

Mortographic System w/HIgh Resolution *1 098 

Monochrome Monitor and Monochrome Graphics Printer Card 
20 M/B Hard Disk Monographic System *1349 
20 M/B Hard Disk E.CA. System *1 749 

w/Thompson E.G.A. Monitor and E.GA Card 


We can CUSTOM DESIGN your system at an unbeatable price. Call us for 
full details on a complete line of all expansion products, peripherals and 
accessories. 


SOFTWARE COMPATIBILITY CVS2. DOS. MSDOS. Xenix. Novell Network. dBASE. Lotus. AutoCad and Symphony. AU TRADEMARKS ARE COPYRIGHTED BY THEIR RESPECTIVE OWNERS. 



STANFORD 

SYSTEMS 


GUARANTEE COMPATIBILITY* 


Compare Us For Quality, Price & Performance 


EEMS MEMORY CARDS 

ENHANCED VERSION 

EEMS RAM Card For 

16-bit 2 MB extended or expanded memory per card and up to 4 cards per 
PC/AT. Software supported: DESQVfEW. Framework Symphony and Lotus 
1 -2-3. plus others. Supports speeds of 1 0 MHz on PC AT. Board comes with O.K. 

EEMS RAM Card For XT or AT $ 129*^ 

EEMS RAM Card For 386 System $239 

32-bit 2 MB extended memoty card for the 386 AT system board 

NETWORKING 

Xenix Multi-Terminal Card ^^^^$599 

■ Microprocessor-based intelligent terminal controller. Z-80B CPU 

■ 16 KB dual port RAM. 8 KB local RAM 

■ 6 a^chronous serial channels 

■ Compatible with any Xenix-supported terminal/device 

■ Includes drivers for (Santa Cruz) SCO Xenix V22 and Microsoft Xenix V2. 

Stanford lntelligentWtaa^^^^M$499 
Net- 1 1 Card 

Ether Net/Cheaper Net specification. 80186 processor & 82586 LAN co- 
processor on beard. Pro^ol: CSMA/CD. IBM NET BIOS compatible. Data 
transfer rate: 10 MB/S. Network software compatibilt^: PC-NET. MS-NET. 
Novell's Advanced Netv\rare. 

Stanford 4. 77/ 10 ^^^^^^^$499 

■ 4.77/10 MHz. software switchable M/B 

■ Phoenix BIOS. Norton SI; 33 

■ 640K 120 N/S DRAM on board 

■ 360K floppy drive & controller 

■ AT/XT s^e keyboard 

■ AT Jr. case. XT size with AT features 

Stanford 4.77/8 $399 

Same configurataion as 4.77/10 MHz XT. except 

■ XT slide case 

■ 256K 150 N/S DRAM. Norton SI: 1.7 


If Stanford Systems prove incompatible, return the system v>rith original 
published version of the software mentioned within 30 days of invoice date. 
We will replace with a compatible syst^ or at our (^>tion refund purchase price. 


■ Same day Shipping in Most Cases. 

■ High Tech Int^ration on our Premises in San Jose. California. 

■ 48-Hour Bum-in Testing. 

■ One Year Limited Warranty on all Stanford Systems. 

■ Free One Year Technical Support on all Stanford Systems. 

■ Free UPS ground shipping within continental U3A 

■ Free credit card usage. 


Call Us For Volume Discounts/Reseiler/Dealer Discounts. 
Corporate, government & university P.05 are welcome. C.O.D. 
Certified Funds. Visa. Master Card. American Express Accepted. 
Leasing available at very attractive rates. 


TO ORDER CALL: 

1 (800) 248-4786 
In California: (408) 435- ISIS 

Tech Support; (408)435-2626 

FAX (International Sales); (408) 435-8424 

Hours: Mon-Fn 800 am - 530 pm P3.T. 

Sat: 1000 am - 200 pm P3.T. 


Manufacturers 
of 

Stanford 
Systems 

1887 OToole Avenue. C 108. San Jose. CA 95131 
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Accounting Software 
You’ll Never Outgrow 



‘‘Managers of growing 
businesses. . . can be 
confident that their 
companies will not 
outgrow the software." 

—PC MAGAZINE 
September 15, 1987 

Editor’s Choice High praise from a 
highiy respected source If you're looking 
for accounting software, you’ll want to 
know more alxiut the newly released 
Version 3 .0 that experts agree is second 
to none 

13 Integrated Modules 

Accounting General Ledger — 
Accounts Receivable — Accounts Pay- 
able — Payroll — Assets/Depreciation 

Distribution Inventory Management 
— Customer Order Processing — Pur- 
chase Order and Receiving 

Manufacturing Bill of Material Pro- 
cessor — Material Requirements Plan- 
ning* — Master Scheduling* — Job 
Costing* 

Plus there’s a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing, and data base 
programs. 

Proven Network Compatibility. 

Macola Software reflects five years of 
experience with local Area Network 
(LAN) applicabons and five generations 
of enhancements. 

No other micro software can say the 
same 


Speed and Data Integrity. Macoia 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available). For 
your information, IBM has licensed Micro 
Focus COBOL as their SAA standard for 
the new PS/2 and OS/2. 

Running is Believing. Your choice of 
Macola Software is the only measure that 
counts. For detailed Information, “live” 
demonstration modules, or for an autho- 
rized reselier in your area, call today: 


1-800-468-0834 
In Ohio, 1-800-468-0833 



SOFTWARE 


P.O. Box 485 
Marion, OH 43302 
(614)382-5999 

Powerful accounting for 
successful companies. 


’Under development, to be released. 


IBM. PS/2. 0$/2 are registered trademarks of IB.M Macola is a registered trademark of Macola. Inc Micro Focus is a registered trademark of Micro Focus Corp. 
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dBASEPo^ for 1-2-3 


Last year we met a crazy programmer who said 
he could build a database with the power and 
capacity of dBASE and put it inside 1 -2-3. 
Well, he woris for us now, and If you know 
anything about database programs, his baby 
is going to knodt your socks off. 

Introducing ©BASE, a full-feature rela- 
tional database add-in for 1 -2-3. Now anyone 
who knows how to use 1 -2-3 Is an instant 
database wizard because ©BASE turns 1-2-3 
into a powerful “front-end” for database appli- 
cations. Hi as easy as 1-2-3- 


Huge capacity 

If you’ve every tried to use 1 -2-3 as a data- 
base manager, there's a good chance you've mn 
out of memory, niat’s because 1 -2-3 stores data 
in the worksheet. © BASE stores data on disk 
where record capacity is virtually unlimited. 
You’ll never mn out of memory again. 

Brains and brawn 


©BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,* but it operates in conceit with 1-2-3. 
Ybu get the best of both worlds. l-2-3givesyou 
tools for data analysis. ©BASE gives you big 
data capadty. Brains and brawn. It's a nice 
combination. 

In minutes you can build a worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date results, simply 


load and recalc the worksheet. Fresh database 
information is automatically linked from disk. 

Industry-standard file format 

@ BASE uses exactly the same file format 
as dBASE III and dBASE III Plus. dB/LSE is not 
required to use tSBASE. But if you have stan- 
dardized on dBASE, @ BASE fits right in. 
©BASE reads and writes dBASE files directly. 
No conversion is necessary. 

At less than a third the cost of dBASE, you 
may decide to use @ BASE instead of dBASE 
throughout your organization wherever users 
need easy access to dBASE information. 


Serious Performance 


©BASE beats dBASE III Plus in bendimark 
tests.* ©BASE is up to 3.7 times fester! 



dBASE III 

Plus 

©BASE 

Locate record 

12 sec 

12 sec 

Rack database 

7.1 min 

1.9 min 

Sort database 

10.8 min 

4.5 min 

*Te5t with 4,000 records, 34 fields per record 


©BASE works with 1-2-3 Release 2 on 
the IBM PC, CT, AT, PS/2 and compatibles. 
Only $195. No competing add-in database can 
match @ BASE for power, compatibility and 
performance. Nothing even comes close. 


Introducing © BASE 

( pronounced -at bas<") 

^BASE^“ puls the power of dBASE III Plus** 

inside 1-2-3.® 

With (ft BASE you can: 

• Instandy transform an on-sheei database 
to a dBASE-compatible database on disk. 

• Use 1 -2-3 as a "front-end” for existing 
dBASE applications 

• Build a complete database application 
from scratch using 1 -2-3 to control 
database functions. 


( q . rase Features 


• Huge capacity - data Ls stored on disk. 

• Oincurrcnt access of multiple data files. 
•Occupies only 72K RAM + 8K per open file. 

• Fully compatible with dBASE II I file format. 

• Flexible data structures: 

- Table view 

- Form view 

- Crosstab view 

• Powerful Query/Selection commands. 

• Bi-directional data transfer; 

- from worksheet to database 

- from database to worksheet 

• DyTiamic link between worksheet and data- 
base using new database @ functions. 

• Fully compatible with l-2-3macros. 

• Multi-level sort (ascending/ descending), 

• Mark records for deletion. 

• l^ck database (delete marked records) . 

• Global multi-field search and replace. 

• Oeate/modifr' database definition. 

• Extraa database definition: 

> from .DBF file on disk 

- from data range in worksheet 

• ,\nd much much more! 



Please send me; 

copies of Ca B.VvE at $ 19^ each 


Include $3.75 shipping ($12 outside and 
Canada) M.A residents add 5% sales tax. 
Payment: VISA MC A.MFJC Diners Check 


EWMIT niONK 


ToofUer.miilmupanarcall loU-fifc 
lnMAKI0-4A7-ir96 Nauoiully 


800 - 445-3311 


P PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD. MA 01742 
617-897-1575 
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mSEUseis! 

Indepemlent Reviewets Say: 


Nobotly Beats The Fox 
...Nobody’s Even Close 



I FoxBASE+/386 
FoxBASE+ 

Quicksilver 




Clipper 


V 



Data Based Advisor 


FoxBASE+ 



BYTE Magazine 


FOXBASE+ Fastest By Far 

BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes. 

Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE+ zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE+ /386 ran them in only 7 
minutes! By contrast Clipper took 53 


minutes, Quicksilver took 59 minutes, 
and dBASE III PLUS took an hour and 
18 minutes. 

my Waste Your Time? 

BYTE’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
You can run with Fox ... or you can 
craivj with them. 

F0XBASE+ Delivers Now . . . The 
Others Only Promise 

We’re totally committed to insuring 
that FoxBASE + will always be fastest 
. . . now and in the future. You can 't buy 
a faster product. 


But that’s not all. . . 

FoxBASE + offers other great features 
like: true compatibility. . .familiar 
interactive commands like BROWSE 
and EDIT. . . "dot-prompt” program- 
ming. . .major language extensions. . . 
ideal development environment. . .and 
a money-back guarantee. 

So call us for the details. After all . . . 


Nothing Runs Like a Fox. 



FoxBASE, FoxBASE+ . and FoxBASE+ /386 are trademarks of Fox Software. 
dBASE III PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 
Quicksilver is a trademark of WordTech S^tems. 

•Using the benchmark timings published in BYTE. September 1987. 

••Using the suite of benchmarks published in Data Based Advisor, March 1987. 


Fox Software 

1 18 W. South Boundary, Perrysburg, Ohio 43551 
(419) 874-0162 Telex: 6503040827 FOX 
FAX: (419)874-8678 
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80286 R.I.P 

The 80286 is a dead chip. It’s been superseded by the 80386, which has everything that the 
80286 was supposed to have. And yet the 286 is having its best year yet. Why? 



I visit one or two user groups each 
month. It’s great to get the feedback 
from these active user/readers. Typi- 
cally, they're deeply involved in the speci- 
fication and selection of computer equip- 
ment where they work. I a.sk a lot of 
questions about the hardware and .software 
they u.se. the differences between their 
work and home machines, and their future 
plans for hardware and software. 

One question I've been asking lately is, 
"What technology will take you through 
the end of the decade?" Only a tiny frac- 
tion, perhaps 2 percent, think that the 8088 
will see them through. That makes sense. 
You can't build a bridge to the future on an 
obsolete technology. The 8088, after all, 
was designed in the mid-1970s. 

The re.st of the audience invariably splits 
fifty-fifty on whether they need an 80286 
or an 80386. This makes sense; they are, 
after all, being tom in two directions. 

WE WANT IT People want the 80286 
because it's the next generation up from 
the still-predominant 8088. (There are 8 or 
9 million 8088-based machines out there, 
and somewhere between 2 and 3 million 
80286-ba.sed machines.) They want it be- 
cause it runs three times fa.ster than the 
8088. They don’t necessarily want it be- 
cause of OS/2. A lot of users ask me if 
they’re going to be forced to upgrade to 
OS/2 in order to stay current. It’s begun to 
sink in that they don't have to even consid- 
er OS/2 until there's an application they 
want to run that isn’t available in DOS, or 
that runs so much better under OS/2 that 
it’s a fait accompli. Big, high-end database 


programs are likely to be among the first to 
weigh in. But 80286s in general, and OS/2 
in particular, are not shaping up as the way 
to extend the life and utility of DOS appli- 
cations. 

The other half of the audience is fully 
prepared to skip a generation and go right 
to the 80386. 'They’ve got perfectly good 
reasons: The 80386 mns twice as fast as an 
AT. It does a far better job of emulating an 
8088. in that it can emulate multiple 
8088s. That makes multitasking old DOS 
applications a snap. (Well, relatively 
speaking. The programmers who did Mi- 
crosoft Windowsl386 and DESQview 
didn’t think it was such a snap, but at least 
it was doable.) The 80386 is also where In- 
tel is putting its efforts in terms of faster 
clock speeds. Intel’s thinking seriously 
about what it could be doing with 24 MHz. 

Also, there’s no 80286-specific soft- 
ware. Okay, OS/2 is technically 80286- 
specific, but I prefer to think of it as pro- 



tected-mode-specific. In fact, the OS/2 
development team had to program defen- 
sively around the 286’s brain-damaged as- 
pects. especially in memory management. 
The 80386 implementation of OS/2 will be 
easier, faster, and more flexible. 

The 80386 enjoys several applications, 
development tools, and utility programs 
that are 386-aware and use 32-bit instruc- 
tions and other features to get the job done 
faster. Among applieations, the 32-bit ver- 
sion of 0 <t A is notable. Development 
tools such as those offered by Phar Lap and 
utilities such as Bob Smith’s 386ToThe- 
Max unleash the potential of the chip. 
And, of course, DESQview and Win- 
dowsl386 do a superb job of integrating 
your existing DOS applications. 

DONT COUNT IT OUT So it’sall over 
for the 286, right? Wrong. 

There’s just one little obstacle — price. 
Even with the increased production of 
80386 chips, motherboards, and ma- 
chines, you still pay a premium of $1 ,500 
to $2,000 for the privilege. Logic may dic- 
tate the 80386, but budgets have a way of 
speaking louder than logic. 

The hardware manufacturers aren’t 
making it any easier. A raft of lower- 
priced 286 machines was announced in 
November at Comdex in Las Vegas, and 
the manufacturers were gambling on a sure 
thing. One of the big gripes about OS/2 is 
that you need a pretty expensive machine 
to tun it. The hardware folks have been do- 
ing everything in their power to remove 
that objection. These machines are cheap- 
er and faster than ever and are fast becotn- 


PC MAGAZINE ■ JANUARY2 6. 1988 
6.S 


lUusiminn: LetUie Cober 





WHAT'S OPTIONAL ON THEIRS IS 

STANDARD ON OURS!! 


Standard Features 


12MHz 

CompleteSystem 
with 1.2MB Drive 
& Monographic Monitor 
Assembled & Tested 
With MSDOS 3.3 
Add $69.95 


SAT12 


$999 


10MHz 

Complete System 
with (2) 360K Drives 
& Monographic Monitor 
Assembled & Tested 
With MSDOS 3.3 
Add $69.95 


Sman 


$629 


Standard Features 


■ 10/4.77 MHz 8088-1CPU 

■ 640K RAM 

■ 150W Power Supply 

■ (1 ) Serial Port 

■ (1 ) Parallel Port 

■ Hercules Compatible 
_ Video Card (720 x 348) 

■ Quality Hl-Rsaolutlon / 


■ (1) Game Port 

■ Clock Calendar 
w/Battery Backup 

■ tot Key Enhanced 
“AT Touch & Click 
Style Keyboard 

•r Monitor w/Tllt & Swivel 


■ 80286 t2/t0 MHz (Keyboard 
Switchable) 13.3 Norton S.I.Rating 

■ 640K of RAM on tMB Motherboard 

■ 200W Power Supply 

■ Ports: ( t ) Serial , (t ) Parallel. (1 ) Game 

■ Dual Roppy/Dual Hard Drive Controller 

■ (8) Expansion Slots 

■ 101 Enhanced “AT Touch & Click 
Style Keyboard 

■ Clock Calendar w/Battery Backup 

■ Hercules Compatible Video Card 
(720 X 348) w/Parallal Port (2nd) 

H Quality Hl-Resolutlon Amber Monitor 
w/Tllt & Swivel 

Mono System W/40MB 

Mlniscribs HD #3650 $“1395 QQ 


Mono System W/20MB Seagate HD ■ . . $849.00 
Mono System W/30MB Mlnlscrlbe HD. $879.00 
Base Unit w/o Monitor or Video Card .. $459.00 

"Single 360K Floppy Drive 

Option Upgrades for }(T10 & AT12: 


* 

* 


Mono System W/40MB 

®®!?fl!.”?.f.^.®\....$1 495.00 


* 


Base Unit w/o Monitor 
or Video Card 


$899.00 


Hercules to CGA with CGA Card and RGB Monitor Add $170.(X) 

Hercules to EGA with EGA Card (operates in CGA, MDA, or 

HGA modes)and Packard Bell EGA Monitor Add $399.00 


E 30 da y sa tisf action guarantee 

Your complete satisfaction is our top priorty. Any 
Swan system may be returned within 30 days from 
the date of shipment for a full refund. * 

Ha FOR YOUR PROTECTION WE GO THE 

EXTRA YEAR AfulM year warranty is included, 
wKh a 2nd year SEW (Swan Extended Warranty) 
available. Call or write for details. 

E FAST DELIVERY ... We Ship within 24 hours.' 

TECHNICAL SUPPORT Our support staff is on 
call 9-5 Mon-Fri to answer all of your questions and 
make sure that you get the most from your systems. 

YOUR COMPUTER INVESTMENT 
IS HASSLE FREEH! 



4f Items returned must be es-new, without modiScation or 
damage. AM warranty cards. menua/$ and ptKkaging must 
be ktauded. Return shippina must be prepaid and insured, 
bearvyg a RAC (Return Autnorization Code) on the shipping 
label, t Custom Systems May Take Longer. 


DON'T 


AMERICAN 

OesKin CAD 3.0 ..$169.00 

ANSA 

Paradox (l.i) $349.00 

Paradox (2.0) - $459P0 

ASHTON-TATE 

0 Bale 114 $369.00 

Framework I) .„$399P0 

Muttimate Advantage II -.$299.95 

RapKrtle - $2444)0 

BOEING 

Boeing Calc - -.$2094)0 

Boeing Graph $169.00 


BORLAND 

uuatro $119.00 

Eure)(a $104.95 

Reflex $69.95 

Reflex Workshop $44.95 

Skiekick(unprotected) -...$54.95 
Traveling Sidekick Bundle$79J5 

Superkey.- $59.95 

Sprint -.$CALt 

Travelling Sidekick ....-....$44.95 

TuftoC $75.95 

Turto Database Toolbox $44.95 

Turbo Gameworks $44.95 

Turbo Graphix Toobox ...$39.95 

Turbo Jumbo Pack $164J5 

Turbo Lighining -........-...$59.95 

Turbo Pascal....- $62.95 

Turbo Pascal N. Methods$62.9S 
Turbo Prolog ....-........-...$64.95 

Turbo Prolog Toolbox $62.95 

Turbo Tutor. $27.95 


PC LAPTOP COMPUTERS 

181 $1,595.00 

183 $2,395.00 

NEC 

Multispeed.$CALL 


PRINTERS 


#CITIZEN 












Panasonic 



1091111 

...$189.00 

1092111 

...$299.00 



1S94 

$699.00 





Laser Pnnter 

$CALL 


If^ 


II 









NB24-10 




1000 Rainbow. 

$CALL 



OPEN: 8:OOAM-9:OOPM Mon-FrI; 


10:OOAM-6:OOPM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


TUSSEY COMPUTER PRODUCTS 


P O BOX W06 

STAT6 COLLEGE PA 16804 








SETTLE FOR LESS...tcp SHIP 

[SOFTWARE 


BRODERBUND 


MECA 


Graphics Library Disks... 

..$24.95 

Managing Your Maney 

...$119.95 

Print Shop 

...$39.95 

MERIDIAN TECHNOLOGY 

Print Shop Companion... 

...$32.00 

Caibon Copy Plus 

$109.00 

Toy Shop 

...$42.05 

MICROPRO 


CENTRAL POINT 


Wordstar 2000 a . — 

.....$219KK) 

COPY II PC 

...$27.00 

Wordstar Prof Re 4 .. 

....$249.00 

PC Tools 

..$27.00 

MICRORIM 

06 Graphics .... 

....$169.00 


Rags To RK:hes $289.00 

DAC SOFTWARE 

Oac Easy Accounting ........$69.95 

Oac Easy Acct. Tutor .....^.$19.95 

Oac Easy Payroll $39.95 

Oac Easy Payroll Tutor $24.95 

DAYBREAK 

Sik $89.95 

FIFTH GENERATION 

Fastback S89A) 

FUNK 

Sideways $37.95 

GENERIC SOFTWARE 

Qerwrtc CAOO 3.0 $69.95 

0er>6nc CAOD w/Oot Plot .$89.95 
LIFETREE 

Voks Writer 111 $157.00 

Words & Figure $137.00 

LIVING VIDEOTEXT 

Think T«w : j* $97.95 


MicFOSoft' 

PC Excel $319.00 

Access $159.00 

Bookshelf w/CD ROM...$CALL 

C Compiler ......$249.00 

Chart 3.0^.... $249.00 

Flight Simulator $32.99 

Fortran $267i)0 

Macro Assemt>ler..........$87.00 

MS-DOS & GW Basic ...$CALL 


Mouse — 

Pascal 

PC Works 
Project .... 

Quick Basic 

Windows 2.02. 


...$109.00 

...$167i)0 

$CALL 

$329.00 

$57.00 

...%njQ 0 


Windows/386 .$149i)0 

Word Version 4.0 $296i)0 


PAPERBACK SOFTWARE 

Executive File 

Executive Writer.. 

VP Graphics. 

VP Expert.... 

VP-Into 

VP Planner.. 

VP Planner Plus.. 

PERSONICS CORP 
Smart Notes ...^^.$47.95 



SOFTWARE PUBLISHING 

First Publisher....... 

...$64.95 

Harvard Total PM II 

...$349.00 

Harvard Graphics ... 

..$229.00 

PFS First Choice ... 

$94.00 

Professional File .... 

...$139.00 

Professional Plan... 

...$139K)0 

Professional Write .. 

...$109X)0 




Freelance Plus ...... 

.$369.00 



Manuscript 

.$337.00 

Symphony 

.$439.00 


MICROSTUFF 

Crosstalk XVI $94.00 

NORTON PRODUCTS 

Norton Commander $39.95 

Norton Utilities $49.95 

Norton Advanced Utilities .$64.00 


SPRINGBOARD 

MAM 

dpArt- 

, $CAU 

SYMANTEC 


TURNER HALL 

IMBRniB 




UNISON WORLD 


WORD PERFECT 
WordPerfect .............. 

.$207.00 



Math Plan.. 

...$CALL 

XEROX 

Ventura Publisher 

..$459.00 


HARDWARE 

PC HARD DRIVES 

■oMiniScribe 

30MB XT Drive w/cont.(65 ms) .....$339.00 

30MB Hard Card (65 ms) $429.00 

30MB AT Hard Card $479.00 

40MB AT Drive (65 ms) $359.00 


^Seagate 


ST-225 20MB w/cont.(65 ms) $289.00 

ST-238 30MB w/cont. 65 ms) $359.00 

ST-251 40MB w/cont.(42 ms) $439.00 

ST-4038 30MB (45 ms) $549.00 

DtGiTAl 

File Card 20 $399.00 

File Card 30 $479.00 

AT FO/HD Controller $159.00 




ujon Technologie/ 

TAPE DRIVE BACKUPS 1 YR WARRANTY 

40MB XT Tape (Internal) $339.00 

40MB XT Tape (External) $459.00 

40MB AT Tape (Internal) $359.00 

40MB AT Tape (External) $339.00 


MAGNAVOX 

7613 m. (Green) $89.00 

7623 TTL (Amber) $89.00 

8515 RGB $289.00 

8083 EGA $319.00 

8873 Multimode $479.00 


PC ADD ON BOARDS 


MONITORS 


AST 

Advantage(l28kj $319.00 

Rampage AT ...................$419.00 

Rampage PC 

6 Pak+(64k) $CALL 

lO Mini II $159.00 

ATI 

Graphic Solution $169.00 

EGA Wonder $274.00 

BOCA RESEARCH 
CALL FOR PRICING ON VIDEO 
CARDS AND 0OCARAMS 

HERCULES 

Graphics Plus $179.00 

In-Color Card $299.00 

Other Hercules boards In stock.. 
Csll for price 

INTEL 


SWAN RAM CARDS 

ADoveboerd Cotrp«lbl« Mtmory Cents 
inchMts Sottwsrs UtHRIes Oish 
XT RAM CARD w/0K.$99.95 

W/512K 120 ns RAM $169.95 

W/1MB 120 ns RAM $239.95 

W/2MB 120 ns RAM $374.95 

AT RAM CARO w/0K$119.95 

W/512K 120 ns RAM $189.95 

W/1MB 120 ns RAM $259.95 

W/2MB 120 rs RAM $389.95 


TTL Monochrome 
AmdekAlOA Amber. 

Green, or White -$149JX) 

Packard Bell Amber w/std. $97.00 

Panasonic Mi22A $99.M 

Samsung TTL .....$89.00 

RGB 

Magnavox 8515 ...$289JX) 

Thomson ... All Models .... $CALL 
Zenilh 1330.. $407P0 


PARADISE NEW LOW prices 

AulOSWitch 350 ...$149.00 

Autoswitch 480 $169.00 


ZUCKER 
CGA.. 


Monochrome Graphics $94.95 

Memory Expansion $CALL 


EGA 


NEC Multisync II 

$CALL 

Packard Bell 


EGAA)GA/TTL Auto 

..$4194)0 

Amdek 722 

..$4774)0 

Dtomson Ultrascan 

...$4994)0 

Zenilh 1470 EGA ... 

..$2194)0 


AbovaBowd PS/XT.. 
' AboveBoard AT . 


,.$2se.ot 

^S3084» 


MOUSE IMSI 

PC mouse w/Dr. Halo 11 $89.00 


.4— ■ CALLPOR 

CURTIS 


Software orders over $50.00 & Acces- 
sories/Peripherals under 8 pounds will 
be shipped FEDERAL EXPRESS(Ye.even 

at that* pricat) You only pay TCP's standard shipping charge 
of $4.00 per order. Orders arriving before 1 KM) PM our time 
will be shipped out uma day. If part of your order is back- 
ordered the remainder will be shipp^ UPS Ground for FREE! 

SECURITY 

■ Your Credit Card is not charged until your 
order is shipped. 

■ We insure your order at no extra cost to you. 

■ Tussey is a financially strong and well 
established company. 





CUSTOMER SUPPORT 

■ After sales support. 

■ Knowledgeable staff, all graduates of 
Tussey's 'Computer Boot Camp*. 

■ Our advanced warehouse/materials 
handling system assures your order is 
shipped out accurately & on time. 

■ Our IBM 5360 allows instant order and inventory status. 

To order by mall: We accept money order, certified check, personal check 
Allow 2 weeks tor personal & company checks to clear Shipping $4.00 lor 
software and accessones/ $ 1 0.00 for printers and color monitors/ $8.00 tor 
disk drives and other monitors/ Add $3 00 per box shipped COO Call for 
other shipping charges Additional shipping required on APO, FPO, AK. HI. 
Terms: AU PRICES REFLECT 
CASH DISCOUNT. ADD 1.9% 

FOR MASTERCARD OR VISA. 

Al products include factoiy warranty 
ALL SALES ARE FINAL Defective items replaced or repaired at our discre- 
tion. Pennsylvania reskfenis add 6% sales tax Prices and terms s$rt)ject to 
change without notice 


EDUCATIONAL & CORP ACCOUNTS 
PurchMt orMfs MceptM CALL 1‘800*533«1131 

from QualHM corporanoft* . , « a <>■«.< nnn/» 

•nd insiHufiont Ihsiqc PA 814*234'223o 


MODEMS 


Ha yea Smart Modem 






Swan Technologle* 


Includes PC Tak Hi software 

1200 baud Internal 

...$69.00 

2400 baud Internal — 

.$119.00 

Packard Bell External 


300/1 200 baud 

.$149.00 

2400 baud External — 

.$279.00 

US Robotics Sponster 


300/1 200 baud 

.$139.00 

Venial Modems 


Call for beet prices on all models 

Zuckar 


300/1 200 Half Card Modem 

with software ... 

..$87.00 


DISKS 

per box or 10 3.50*’ 5.25" 

BONUS DSrt)D S6 95 

MAXELL DSrDD $17 95 $9 95 
VERBATIM OS/00 $19 95 $9 95 
SONY DSOO $17 95 $8 95 


inW CHIPS 

Numeric Coprooeesors 

8087 $104410 

8087-2 $1474)0 

80287 $179.00 

60287 2 - $259.00 


Call for Pricing 
on Memory Chips. Prices 
ars loo volstlls to ilsltl! 



IMSTBM 


PC-1512 

Full PC 

CompaiiDllily 

Plus ■ dMHz Processor HSAvail- 
ableSlots ■512K Memory ■Par- 
allel Port, Serial Port. Game Port 
Standard ■ Microsoft Compatible 
Mouse ■ MOS-DOS 3.2. 
GEM Desktop, GEM Basic 
2 ■ CGA Video Card 
CALL FOR BEST PRICE 


TELEX: 620 37782 (TUSSEY UP) FAX: 614-237-4450 
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CALL TOLL 


FREE t -800-468-9044 


Inside PA 

Call 814-234-2236 








SPEED UP YOUR COMPUTER! 


MOT COPY PMOTECltO 


SAVE & LOAD 123 FILES IN 1/2 THE TIME. 

Increase ttie speed of your programs by as 
much as 2-5 times. FLASH will make pipgrams 
ttiat go to disk operate fasterl FLASH will make 
word processors, accounting programs, data- 
base programs, & spreadsheets operate at top 
speeris! FLASH is the fastest & most versatile 
program of its kind. At right is a list of compar- 
ison of FLASH to Lightning features. 

FREE OFFER: 

FLASH RAM-DISK & FLASH KEYS 

When you buy FLAStf you get our new prod- 
ucts fLiw kAM-ask & Hash xf ystiee 
FLASH HAM-DISK uses memory only when 
needed and frees up the memory when the 
RAM-DISK flies are deleted. FLASH APIS 

speeds up your cursor for scrolllng & editing. Reg. grtee JSMD- 

meseprogramsnormallysellforKS.SSeach. Ummdtlme ttS.SS 


FEATURES 

F L 

Speeds up disk access 

+ + 

Can utilize above t>oard type memory 

+ + 

Can utilize AT EXTENDED memory 


Can utilize up to 3 Megabytes of RAM 

+ 

Can buffer up to 26 device drivers 

+ 

Optional Track Read & Write (Speeds 123) 

+ 

Glue files into buffer 

■f 

No learning curve everytime system boots 

+ 

Over 30 commands 

+ 

Less than S70 

+ 

Printer Spooler Interface 

+ 

RAM DISK Interface 

+ 


FLASH flnfclws or net perloniis UQHndMQ 
SUARAinEEOI 


BACK-TO-DOS $49.95 NEW! 


Back-To-Oos allows you to interrupt the program you are working on, go to DOS, do ANY DOS 
command or run ANY other program regardless of size, then return back to your original program 
exactly where you left off screen and all! 


• Imagine DOS at your finger tips 

• Imagine ONLY of RMH needed for this 

• Imagine —Being in word processing 

—Going to DOS 
— Fontotting a disk 
-Going back to word processing 
—Saving your file 


• Imagine -Belnginanieadsheet 

—Going to DOS 

—Running your database program 
-Returning back to spreadsheet 

• Works when screen m graphics mode too 


OROt''- 


SPOOL-MASTER 5.0 $49.95 NEW! 


SPEED UP YOUR PRINTER 

• No more waiting for your printer 

• • Automatically allocates RAM when printing 

* • Automatically trees up RAM when done 

printing 

• True RAM spooler 

• Allows mulhple copies 

• Status shows how many pr^ left and 

how much time left printing 


• Handles sirrgle sheet forms 

• Can be un-hstalled at ANY time 

. • Finally a RAM spooler that doesn't use 
ANY RAM when it is not printing 

• Many keyboard commands to control 

spooler 

* When and hi con|anctlon with FLASI^^pl 


SUPER-ED 3.15 $49.95 NEW! 


THE ULnMATE DBASE PROQRAM EDITOR 


• EdttDbase program files with Wordstar Uke 

commands 

• Configuiable keystroke commands 

• Edit 2 files at once S copy blocks between 

them 


• Execute any DOS command from within the 
editor 


• Keyboard macros 

• Pmt parts of a file 

• Super Fast Full screen editing 

• Shims Num-lock& Key 

• Go to nedflc line numl 

• Merge 2 lies together 


OB' 




SPECIAL PACKAGE OFFER: $150.00 

u Gives you over S280.00 worth of software! 

m • FLASH •BACK-TO-DOS •FLASH KEYS 

f • FLASH RAM-DISK 


• SUPER-ED 3.15 


•SPOOL-MASTER 5.0 


◄ 


ORDER LINE; 1-800 25-FLASH / INFO LINE: 1-317 253-8088 

Add S4.00 shipping S handling (Overseas add S15.00) 

Sohware Master/6352 Guilford Avenue' Indianapolis. IN 46220 


SOFtWUlE IMSrEns’j 


Ughtnipg is a trademark ol PCSG IMord Star is a trademark ot Micro Pro mil 123 is a trademark of Lotus 


'■■•.L ' V I'E W 

BILLMACHRONE 



■ One of the big gripes 
about OS/2 is that you 
need a pretty expensive 
machine to run it. 


ing the standard PC. Even though 8088- 
based machines are selling well, they are, 
as Jim Seymour likes to call them, nothing 
more than intellectually respectable termi- 
nals. 

As the desire — no. demand — for 80386 
machines builds, several lower-cost solu- 
tions arc coming into view. One alterna- 
tive is to build cheaper 386 machines. Intel 
will help to make this possible later in 1 988 
with the P9 chip, a 386 internally and a 286 
externally. By using an AT-style bus. de- 
signers can build lower-cost machines. 
Memory upgrades, too. are cheaper and 
more flexible. You lose a little in perfor- 
mance but gain the 386 instruction set. 

A PLOW WITH WINGS Add-in cards 
for the XT based on the 80386 have begun 
to make an appearance, too. We've al- 
ready tested the PC Elevator 386. a co- 
processor card that works in XTs and ATs. 
We've also been working with Intel’s In- 
board 386/PC. When Intel general manag- 
er Rich Bader told me about plans for the 
product last February. I frankly didn't 
think much of it. A racehorse hitched to a 
plow was how I characterized it. A lot has 
happened in the meantime to cause me to 
utterly reverse course. 

The Inboard 386/PC comes with soft- 
ware that goes a long way toward eliminat- 
ing the more plowlike aspects of the origi- 
nal PC. Di.sk-caching software speeds up 
access. An EMS 4.0 emulator softens the 
640K barrier. And that delightful program 
with the unwieldy name. 3H6ToTheMax, 
remaps memory, caches BIOS and EGA, 
and generally reorganizes things for maxi- 
mum perfonnance. 

So our hearts say 80386, our budgets 
say 80286. and our reality says 8088. So 
start budgeting for those 386 upgrades. 
Mom was right — I isten to your heart . i£i! 
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Why Nearly Vs Million 
Small Businesses Rely 
on Dac-Easy Software. . . 
Ease of Use. Power. Value. 


COO OR 

The world's best 
selling, full featured, fastest 
to install accounting package. 


nation's top-selling accounting pro- 
gram. A flexible, inexpensive package with 
many unexpected features; surpasses the orig- 
inal version in look, organization, and ease of 
use. Dac-Easy Accounnng continues to have a 
lineup of extras you'd expect to find only in 
expensive, high-end programs." 


Take advantage of other Dac-Easy Version 2.0 
products. Dac-Easy Mate allows you to view 
accounts, customer, product or vendor files on 
screen, and print to screen; plus it has a fast 
backup utility that compresses your files 
without leaving the program. Using Dac-Easy 
RePort you can quicldy create custom reports, 
as well as port any file to spread sheet 
or database. 


Dac-Easy. Still the only full featured, higher 
performance accounting software that can 
help you make your fortune — without cost- 
ing one. 

That's why, worldwide, hundreds of thou- 
sands of smart business people have already 
chosen Dac-Easy Accounting to computerize 
their companies. 

Dac is perfect for your business or profession. 
From fast food to floristry to general retail. 
And for services like law, medicine, dry clean- 
ing, real estate, accounting, consulting, 
automobile repair, dentistry, and interior 
decorating. 

Powerful Dac-Easy Version 2.0 has an 
advanced design that combines complete ease 
of installation and use with amazing system 
flexibility. It can help you make better deci- 
sions. Act faster. Manage smarter. Whether 
you have one company. Or several. Many 
departments in your company. Or one. 
Hundreds of employees. Or few. 


/xs slick as any on the market, Dac 2.0. . . 
features context-sensitive help, user-defined 
colors, unambiguous error messages, f^tec- 
tion against out-of-balance entries, fwp-tw 
windows, well-conceived menus and intelli- 
gent function-key assignments. Dac 2.0. . . 
IS simply superb." 


PC WEEK 


Dac-Easy Accounting has everything you need 
to run your business at peak efficiency. Seven 
accounting modules are perfectly integrated in 
one system: General Ledger, Accounts Pay- 
able, Accounts Receivable, mventory. Purchase 
Order, Billing and Forecasting. Data entered 
once is automatically posted to all modules. 

And Dac-Easy provides sample Chart of 
Accounts which most businesses can use with 
little or no modification. 


PC MAGAZINE 


Version 2.0 is multi<ompaiw, multi-depart- 
mental. It provides over 70O management 
reports. Records three-year history. Makes 
billing fast and simple ror service or inven- 
tory based companies. Supports point-of-sale 
invoicing. Offers complete financial analysis. 
Includes on-line and Wch processing. And 
much more. Plus, free start-up support is avail- 
able for first time users. Also ask for Dac-Easy 
Accounting Tutor 2.0. It includes a fast 
primer on accounting, plus helpful illustra- 
tions and step-by-step examples. 



1986, 1987 
PC World 
Class Awards 



m EDITOR’S 
™ CHOICE 


1985-1987 


Many small businesses also rely on Dac-Easy 
ftyroll 2.0. Whether used stand-alone or inte- 
grated with Dac-Easy Accounting 2.0, it pro- 
vides automatic p^roU processing, automatic 
tax calculations, W-2 printing, departmen- 
talization, and full management reporting. 
The companion. Payroll Tutor, includes a 
primer plus examples of reports and every- 
day appications. 



Now, the only 
full featured 
accounting 
system you 
can set up & 
begin using 
in minutes. 

1 • Turn hours into 
seconds by usingthe 
optional sample Chart of Accounts. It 
contains over 255 accounts and is fully 
modifiaUe. 

2 . Answer five simple questions and you're 
ready to enter existing customers, vendors, 
products and services. 

3 • Version 2.0 automatically sets up financial 
statements, interface table, finarKial ratios and 
miscellaneous debits & credits. 


4 a Press F7 key to set up existing inventory, 
customer and vendor balances, updated 
instantly throughout the system. You'll oe able 
to print invoices — and start making money — 
just minutes after installation. 

Sa Questions? See our totally new and 
exparKled manual, which is filled with helpful 
hints, examples and illustrations. Or, press FI 
for instant context-sensitive help. Plus, new 
Dac-Easy users receive ten minutes free 
support. 



2 dMi dmw MS008 or P&006 2 0 or Mm. M otfunvi pMw M U pm eetam n 

midi aaaad tnoalB. coMt or meneehroma menllM. 2S6K mamerv (Mala raqMiat 3MK) 
BUPCO0fi.HS006. Aaal Oifr€aarMdMnmdOae8allaM«.lnc.4an 
SonngVMavM.BUg noa, DM mTX 78844 (sVIsVpmii nalMii > 

CODE»122 


See Your Local Dealer or 1b Order 
Call Toll Free 1-800-992-7779 

In 14xas 214458^)038 ■ kl Canada, 1-800-387-9674 


dac software, inc. 
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comVeTb^dSW:^ 


W ant a guaranteed “Ho ho ho!” from 
your favorite PC enthusiast this holiday 
season? Try The Complete Hand Scanner’^*' 
accessory for only $249. 


Complete Hand Scanner can capture 
signatures and photographs into popular 
graphics programs. The Soft Stationery™ 
programs included with the scanner 
let you merge text and graphics as 
easy as point-and-click. 

Scan a 2Vi inch wide image 
at a resolution of 200 dots 
per inch. Merge it. Crop it. 
Rotate it. Insert it. Scale it. 
Color it. Then print it on 
most dot-matrix and laser 
printers. And with The 
Complete FAX™ board, you 
can even fax it around the 
world. 

So make 
your list and scan 
it twice, 
for 

someone 
who’d really 
appreciate Complete Personal Communica- 
tions™ gifts from The Complete PC. For 
scanners, fax boards and personal voice mail for 
PCs, call (800)634-5558 for the name of the 
quality dealer nearest you.* 


TI-IECOMPLETEPC 

More from your personal computer 

521 Cottonwood Drive • Milpitas, California 95035 
(800)634-5558 • (408)434-0145 • FAX (408)434-1048 

*T1m CowptelB PC Prqdt ts ht tviOiMe M MicroAge Conpoter Stores aod other quality 
rescllert. 1b order by pboae, call R + R Direct al (800)6S4-7Sff. 


CopyrighiO I987by UteCompleiePC. Inc. Tbe Compleie PC, The Compicle PC, Complele l^rsonalComnwnicalions.llte Complete Hand Scanner. The Complete I^XandSoASlationcry are trademarks of Ihc 
Complete PC. TRBA 




VIEWPOINTS 


■ JOHN C. DVORAK 

The FILMLESS 

CAMERA 
FROM JAPAN 



Forget about word processors and paint programs: the real future for the PC is in editing 
snapshots. It’s part of our tranrformation into one-man minifactories. 


T he most interesting product at last 
November’s Comdex wasn’t new. 
The Japanese had already seen it 
months ago, while the once-savvy Ameri- 
cans paid little attention. It was the Canon 
RC-701 video still camera. At fall Com- 
dex it was shown at the ICl Electronics 
booth, along with a Hitachi VY-IOOA col- 
or video printer used to show off the fancy 
D2T2 thermal transfer eolor dyes made by 
ICl. I don’t think anyone who passed the 
booth had any idea what was going on. 

It’s the future. Not only will we one day 
take photos on floppies or plug-in RAM 
(or both), but we will manipulate them on 
our machines at home. Finally, a use for 
the home computer: a device to edit snap- 
shots. We can transpose heads, remove 
unwanted people, make ourselves look a 
tad thinner, edit out an annoying mole. 
Photos will be manipulated in ways never 
seen before. And note; because the photo 
is on a cheap disk, there will be no reluc- 
tance to take tons of pictures because we’ll 
know we can erase and reuse the 
disk — something we’ll never actually do. 

As usual, the personal-computer hobby- 
ist/enthusiast is leading the way. He is al- 
ready using a video camera to digitize im- 
ages and play with them on his Macintosh 
or on a PC in full color using a Targa or 
Vista card. It’s a ton of fun. 

We’re just playing, though. The Canon 
RC-701 is what it’s really all about. The 
camera looks just like a 35nim camera 
with a little added bulk and a funny-look- 
ing viewfinder. The disks are those minute 
2'/2-inchers ftom Maxell. They hold about 
a megabyte of information. 


The photo from the output of the Hitachi 
printer looked like an SR-70 snapshot. Ex- 
cellent. The nimless camera — a miracle. 

FOTO FRENZY The first thing I 
thought to myself was, “Sheesh. Sell Ko- 
dak short.” Then it dawned on me. 1 re- 
membered the paperless office. From the 
firstday the phrase “paperless office” was 
invented, all heck broke loose. From that 
day forward paper sales soared, probably 
never to retreat until every forest is laid 
waste. 

As any computer user knows, we now 
have to buy paper products in bulk from 
any of the dozens of paper specialty stores 
that have cropped up like weeds around the 
country. Our garbage bins are packed with 
waste like never before. Paper, paper, pa- 
per. Everywhere. 

That realization quickly made me think: 
“No, buy Kodak!” The new filmless cam- 
era will need dyes and filmlike processes. 



Kodak will be there with floppies and 
printers. And mostly supplies, supplies, 
supplies. 

niis is what 1 really meant when 1 said 
we saw the future. Somewhere, somehow 
we are turning ourselves as individuals 
into unique systems — technological is- 
lands, each with our own fax, scaiurer, 
printer, and copier, and soon, a photo lab 
and retouching studio. This is not to men- 
tion video dubbing, editing, copying . . . 
you get the idea. 

GET THE PICTURE? Nobody will 
claim that there is anything wrong with 
this . There is something Jeffersonian in the 
whole idea. But in all of this, something 
has snuck up on us: the cost. Our one-man 
minifactories aren’t cheap. A laser printer 
figures to cost 7 cents a sheet to produce a 
printed page. When you amortize the cost 
of the printer with the paper and toner, it 
adds up. Copying machines are just as ex- 
pensive. And this is buying in bulk! 

You don’t think of 1 cents a page after 
you crank out a I OO-page printout, then de- 
cide to change the title and crank it out 
again. Seven dollars a crack doesn’t enter 
into the equation because you’ve prepaid it 
all. Something’s wrong. 

This new camera technology will do it 
to us again. Prepaid and expensive, but 
you won’t notice. 

Marketers in this business are always h 
looking for that great razor scheme in o 
which you give away the razor and sell 'em | 
the blades. Look no further than Japan. It | 
manages to sell us the razor and the | 
blades — at a premium. And we love it. s 
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UNUKK ns HJU 386 POWER 
WnH SCO XENIX 386 - NOW! 



U nder DOS, the COMPAQ DESKPRO 386/20'‘ is a powerful 
single-tasking, single-user system that can mn thou- 
sands of DOS applications. In l^bit, 8086 mode. 

One at a time. 

When OS/2~ software becomes available, this 
computer can become a multitasking, single- 
user system running in 16-bit, 286 mode that 
can also single-task those DOS applications 
under OS/2. 


One at a time. 

With DOS or OS/2, it will support one 
user — for the cost of the entire system. 

U nder SCO" XENIX* 386, however, the 

COMPAQ DESKPRO 386/20 becomes a powerful 
multitasking, multiuser system that can run thousands 
of proven XENIX applications. In full-tilt, 32-bit, 386 mode. 


W ith SCO XENK 386, this powerful computer can sup- 
port multiuser configurations of 16, 32, or even more 
workstations with such blazing performance that indivi- 
dual users will believe they have the whole system to 
themselves — at an unbelievably low cost per user. 

A nd the best news is that you can unlock 
A the full power of the COMPAQ DESKPRO 
386/20 today because you can get SCO XENDC 
386 — now! 


SCOXENK System V andlheSCOXENajamOyoS 
scjtware sobOions is available Jor all industry 
standard SOS&, 8028b, and80386-basedcom 
puters, and the IBM^ Personal System/2" 
Models 50, 60, and 80. 


Many at a time. 

Using SCO VP/ix," it can multitask all the same DOS applica- 
tions under SCO XENIX. 

Many at a time. 


scoa 

THE SANTA CRUZ UPhkAI lUN 


(800) 626-lINIX (626-8649) 
(408) 425-7222 
FAX (408) 458-4227 
m:910-598-4510scosAa 
uuq): ... deem ! microsA^ ! SCO ! info 


• OMM) IiEanD ■ 1 nrinvk rf (jnpCT Coimwi * SCO B a ndHHriiii Thr Sni Cns OpoaM Inc * XMX • * MiiHERd Bidonrii of 


TtieSm(^OpmKn.Ud. UNoriSmPO ta lYN. Unta f U OK Uwd Kn^faii. I 09 Ml. (MO «44 I 6)7 W.IEUX «75nn 

CIRCLE 245 ON READER SERVICE CARD 


Mia<M6 Coi^MHn • VP/B • • wdana t ti WTBMLTIVE s yai u Copmui 
•l«7Tl«SMCwOpmn.lK.4a)EncralSBia.K> Bn NOD Sm C nb. CA 9Sg6l 



V n W l‘ () I N ! s 

■ JOHN C. DVORAK 


Inside track 

The Annual Comdex Report: 1987 the last hurrah? 


F all Comdex. Las Vegas. Each year 
before venturing into this miserable 
morass of goods, glad-handers, and 
glitz. I make a point of downing one stiff 
drink — a triple. Then I gel on the plane 
and it's show time! 

Last November's big show may have 
been the last hurrah for the indusuy if the 
economy turns down, maybe the last 
great show. It was a doozy. It began 
with a rainstorm that flooded the registra- 
tion tent and most of the town, only to 
clear up for a day so as to surprise and re- 
drench the 90,000 haggard showgoers as 
they headed for home. It was nature's 
idea to dampen their spirits if the stock 
market crash hadn't already done so. It 
didn't work. Everyone left with the same 
cocky overconfidence that made this 
business what it is today — bloated. 

Vegas was bloated too, epitomized by 
a 40-foot-high, air-filled King Kong 
gorilla that wore a T-shirt emblazoned 
with the letters DEI. A noisy gasoline- 
powered compressor, making the distinct 
noise of a Bronx cheer, kept it inflated. 
This thing was sitting in the middle of a 
perfectly good parking lot, across from 
the convention center, that had been 
fenced off to someday be used as a build- 
ing site. The parking lot was sorely need- 
ed. and this tasteless ape and the sound of 
“the raspberries” mocked those who 
had to park rented cars a mile away and 
struggle through the rain to gel to the 
show. It represented the new Las Ve- 
gas — full of itself, arrogant, a town once 
desperate for the convention business, 
now saying, “take it or leave it" 

Each year there is a thematic character 
or stereotype roaming the floor at Com- 
dex. This year it was the Joe Isuzu char- 
acter. Every other sales geek at the 
show looked and acted like Joe Isu- 


zu — the narcissistic liar on the Isuzu TV 
commercial. It was another bad sign. 
There was also something else at the 
show that I found curious. I tan into more 
characters on the show floor who reeked 
of garlic breath. One of the frxxl con- 
cessions, I suppose, thought it was some 
sort of foul joke to lace the sausages or 
burgers with the stuff. In close quarters I 
almost gagged a couple of limes. Every- 
where you went you smelled it. 

So against this backdrop of comedi- 
ans, bad breath, and wet wool suits, what 
happened? First off, Comdex is where 
IBM announced the OS/2 ship date, 
prompting one cynic to remark that Mi- 
crosoft's Bill Gales must be one smart 
guy to be able to get IBM to do his publi- 
city — and for free. The armouncement 
marked a new trend to be watched. Ap- 
parently, IBM's latest lack is to fust an- 
nounce a ship date far off in the future 
and then come in and beat that date. This 
supposedly makes people think there is 
some hot action and extra effort put into 
these things. Nice Uy. 

Gimmicks were a theme of the 
show, i saw an interesting hologram in 
the AT&T booth that depicted a micro- 
scope. If you lined your eyeball up so that 
you could Irxrk “into” the microscope, 
you saw the AT&T logo. What a thrill. 
Also amusing were full-size photo cut- 
outs of Cybill Shepherd and Tom Selleck 
at the Nestar booth, so you could have 
your picture taken with two-dimensional 
celebrities. Cheaper than the real 3-D 
versions, I suppose. 

There were plenty of celebrities and 
near-celebrities here and there, including 
some of the old “M*A*S*H'' lineup 
now shilling for IBM. I ran into artist Pe- 
ter Max at the Sony booth, where he was 
showing off the pricey ($3,500) but slick 



full-color EGA printer. Meanwhile, 
Sony's monitors were aced by Mitsubi- 
shi, which had loaded the show with 35- 
inch killer-tube monitors used all over 
the place to show off various software 
programs. 

Interesting unannounced products 
included the vertical recording version of 
the Siemens 777MB hard disk drive. The 
marketing honcho wouldn't say they had 
one ready to roll, but mentioned that it 
was a S'/i-inch, 1. 4-gigabyte screamer 
(wink. wink). That should take a few 
days to fill up. The 777MB drive goes for 
a $3,500 OEM price. An excellent price. 
It requires an ESDI or SCSI interface. 
This brings us to a question unanswered 
at this writing. When will we see full 
DOS support for an SCSI I/O port? 
It's long, long overdue. 

The most-talked-about product, be- 
sides the plethora of much-talked-about 
80386 machines and large display tubes, 
may have been WordPerfect 5.0 and its 
inherent “desktop publishing” charac- 
teristics. WordPerfect can stay, but let's 
hope that the term “desktop publishing” 
goes away — soon. 

The term prompted one group at the 
show to promote a custom T-shirt-mak- 
ing system called Chest Top Publish- 
ing. Various women were recruited to 
stroll the floor of the show wearing a T- 
shirt adorned with the words "Chest Top 
Publishing. ' ' I roamed the floor with our 
senior tech editor, Robert Hummel, and 
we saw a buxom and callipygous blonde 
gal wearing such a shirt. Hummel 
scratched his beard and commented, 
“Gee, I wonder if they have a braille edi- 
tion?” 

Later that evening, still chuckling over 
the wry remark, I looked at 60 pounds of 
literature, shook my head, confirmed a 
flight out of town, turned on the TV, real- 
ized that I'd have to do this again next 
November, and had a good stiff drink — a 
triple. (14 
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HOrWIEl 

Come up with $6000 for a 
brand new 386 sygem-Or 
spend only $ 2OO 0^aget an 
Intel Inboard" 386 system. 

As you might suspect, he 
chose the Intel Inboard 386. 
And got the full power of a 
386 system. 

When A1 Kerr outgrew his Without compromising one 
IBM PC AI 7 he had two choices: bit on reliability And with the 




extra f4uuu,he put a mahogany 
hot tub on his deck. 

How can we give you the 
same for so much less? Simple. 
If you have an IBM PC AT or 
compatible, you already own 
2/3 of a 386 system. And when 
you inst^ an Inboard 386, 
you get the rest of it. 

Besides the price, how do 
they compare? According to 
a recent InfoWorld product 
revie\y“ Inboard has the 
best computing speed of all 
micro systems we 
have tested to 
date” including 
all other 386 
systems. 

The reason Inboard is so 
fast is because of its zero wait 
state cache and 32 bit memory 
To give you even greater 
performance, there’s also a 
special socket for the 80387-16 
math coprocessor. 

Software compatibility is 
unsurpassed as well. According 
to PC Week, “The Inboard 386 
proved perfectly compatible 
with a standard IBM PC AT and 
every software product we 


tested!’ It’s hilly compatible 
with advanced software, too, 
including 386 control software 
for multitasking. And a number 
of developers are already 
using Inboard to create OS/2* 
applications. 

Of course, you’pg^robably 
wondering if a # 20 06 system 
can be as reliable as a $6000 
one. Absolutely Because it’s 
built by the same company that 
designed the 80386 micro- 
processor. And it’s backed by a 


If you still need more infor- 
mation on which system is 
best, call us at (800) 538-3373- 
Or contact your local dealer. 

And then take a hot bath. 
When your workload is too 
much to handle, it’s the best 
way we know to unwind. 

iny 

'Ih>demari(& 'om-nLT; IBM PC XT. OS' 2./ International Business Machines Corporation; 

Inbooid Intel Coipuraiion. 0 198^ Intel Corporation 



five-year warranty: 


CIRCLE 511 ON READER SERVICE CARD 



Now Your Small PC Network Can Have 
Big Network Connections. 

CROSSTALK' Network Version opens a wide world of communications potential for any user 
on your IBM PC Network, Token Ring Network, or other NETBIOS-compatible network. Any 
computer on your network can share 1 or 2 modems and phone lines, plus something just as 
important — the flexibility and range of communication that CROSSTALK is famous for. 

CROSSTALK gives any workstation a wide range of terminal emulations and protocols, to 
allow file transfer with other PCs, other PC networks, minis, and mainframes. It also speeds 
error-checked file transfer within the network, at high speed, without going through the server. 
Our network version has all the user convenience you've learned to expect from CROSSTALK. 
Menu or command. Help system. Simple language. Automated 
script hies. Ask your dealer about it. Or write for details. 
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CROSSTALK COMMUNICATIONS ! 1000 Holcomb Woods Parkway, 
RosweU, Georaia 30076 / (800) 241-6393 
A Division of Digital Communicatioiu Associates, Inc. cfcci 
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■ JIM SEYMOUR 

Getting the 

BK3HCTTJRE 

3 

The wonderjul new big-screen monitors are good for more than displaying those special 
CADD and graphics applications. They’re useful for text-based applications, too. 


I t often happens that when new kinds of 
products come to market, we pigeon- 
hole them in narrow categories. In Au- 
gust 1984. for example, when IBM intro- 
duced the PC AT, there was a lot of 
mumbling about it being more computer 
than single users really needed. Except, of 
course, for engineering and scientific 
types, who might find something to do 
with all that power. 

Otherwise, the word went, it would be 
used mainly as the engine for small mul- 
tiuser systems, running the PC-IX UNIX 
variant IBM announced along with it. 
Even IBM itself encouraged that view, 
widely (if only briefly) promoting the PC 
AT as the heart of an affordable three-user 
system. 

I think we're seeing that same pheno- 
menon — viewing new computer tools as 
suitable only for special applica- 
tions — once again, with the new larger- 
screen monitors. 

The big-screen boom began last sum- 
mer. Moniterm had been shipping 19-inch 
monochrome systems for PCs for more 
than a year, but as useful as big, high-rcso- 
lution monochrome monitors are for many 
PC applications, black and white doesn’t 
turn users on. 

Color does. 

A HEALTHY CHANGE The first gener- 
ally available multi scanning 19-inch EGA 
monitor was the Miciovitec Definition, 
shown at Spring Comdex in Atlanta. I had 
been screaming for a couple of years about 
the need for high-quality, affordable larg- 
er-screen displays, and so I got possession 


of one of the early Microvitec displays and 
set it up with the PC that I usually use for 
writing. 

The result. 6 months later? You would 
have to blast this monitor away from me 
with dynamite. 

That’s because I'm doing a lot of 
CADD work, right? And I like to see those 
drawings blown up. to see the details? 
Nope; though I use AutoCAD, it’s not on 
that machine. 

That 19-inch monitor sits there 95 per- 
cent of the time displaying text. It’s used 
primarily for standard business applica- 
tions — which for now means character- 
based displays. 

My vision is about 20/30, so I can see 
computer screens well enough. But the big 
monitor lets me sit back, relax, even work 
while leaning back in my tilted chair, key- 
board on my lap. 

Though we have all seen dozens or even 
hundreds of advertisements showing peo- 



ple working while casually sitting back, 
keyboard balanced on one knee, giving 
their PC’s screen a contemplative squint, 
it’s all a big lie. I have never seen anyone 
work that way. Though many of us would 
like to. 

Keyboard cables are too short, but that’s 
easily fixed with an extension cable. The 
real problem is that from a comfortable, 
contemplative position, we can’t read the 
screen. 

I don’t mean to suggest that working tilt- 
ed back in your chair, legs crossed, is the 
way to win a speed-typing contest, nor is it 
how you want to work 8 solid hours a day. 
But for short breaks — and especially for 
those times when you just want to casually 
reflect about the meaning of that work- 
sheet. change one value in it, and think 
about what the recalc means — it’s a 
healthy, productive change. 

Big monitors make that possible. 

BIG POSSIBUJTIES The Microvitec 
Definition still stands at the head of the list 
for oversize multiscanning PC monitors 
(and the display works fine with PS/2s and 
Mac IIs too, with different cables). And at 
$2,195 list price ($1,650 or so on the 
street), it’s a third less than other high- 
quality big-screen displays with similar 
specs. (See “Presentation-size Monitors 
Graduate to EGA,” PC Magazine, Octo- 
ber 27, 1987.) 

Now we have oversize monitors on 
three PCs in my office. In addition to the 
Microvitec, there’s a Moniterm 19-inch 
Viking I monochrome unit on a PC’s Lim- 
ited 286- 1 2, usually used for desktop pub- 
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lishing and AutoCAD work. And there's a 
spectacular SuperMac Sony 1 9-inch color 
monitor on my Mac II. 

All of us who do our work on the PCs 
here scramble to get on one of those ma- 


chines — no matter what program we're us- 
ing. Because without exception, we find 
working on those big displays more com- 
fortable, with far less eyestrain, than work- 
ing at the other PCs here — even those that 



Solve Youp 

Compatibility Problems 
WitbLAPLINK. 


We’ve just cut your disk problems down to size. With LAPLINK* and new 
LAPLINK PLUS.* They can connect your new IBM PS/2 or laptop with your desktop 
PC, and with just a few keystrokes, instantly transfer files, directories or entire disks at 
incredible speeds of up to 115,000 baud. 

LAPLINK* even sets up in seconds without complicated DOS commands or new 
configurations and connects any combination of IBM rC, XT, AT, PS/2 or compatible 
computers runningMS-DOS 2.aX orS.XX. 

What’s more THE NEW LAPLINK PLUS* version includes an easy to install 
device driver that allows for direct disk and printer sharing so it works like a two com- 
puter network. Take a short cut to disk compatibility by picking up LAPLINK* or new 
LAPLINK PLUS* at your local computer store today. 

LAPLINK* is still only $129.95, LAPLINK PLUS* $139.95. (Including universal 
cables). Fora fiw Laptop acces- _ r 

Traveling/^SSoftware 



North Creek Corporate Center • 19310 North Creek Parkway • Bothell. WA 98011 • I 800 343 8080 • 206 483 8088 


CIRCLE 223 ON READER SERVICE CARD 


are outfitted with very good EGA and 
VGA displays. 

Working with them does make me wish 
for smarter hardware and software. On the 
Mac, for example. Excel and the Super- 
Mac monitor are smart enough to show me 
not just the same number of rows and col- 
umns I'd get on a standard Apple display, 
in bigger type, but a larger area of the 


■ I can’t argue that 
oversize PC monitors, at 
street prices of $ 1 ,700 
to $2,7(X), are cost- 
effective or desirable 
for every single 
business use. 


spreadsheet. On PCs 1 can get the same ef- 
fect with 1-2-3 worksheets by using a utili- 
ty such as the 1-2-3 add-in from Personics, 
SeeMORE (for a review, see "Living with 
Lotus" in this issue) — but why should I 
have to turn to a utility? 

PRICE AND VALUE I can't argue that 
oversize PC monitors, at street prices of 
$1,700 to $2,700 (and about $4,(X)0 for 
the SuperMac monitor-plus-video-board 
combination), are cost-effective or desir- 
able for every single business use. For a 
start, not everyone has enough desktop 
real estate available to accommodate these 
behemoths. 

But a year and a half of experience using 
oversize monitors on PCs has persuaded 
me that these tools have uses far beyond 
CADD, and that we miss a lot of their val- 
ue if we see them only as special-purpose 
tools. 

For anyone who uses a PC at least half 
of the day, both the reduced eyestrain and 
the reduced backache resulting from a 
much wider variety of possible sitting po- 
sitions make 19-inch oversize monitors 
good investments, with fast (if hard-to- 
quantify) paybacks. 58 
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GV-286 “It coaxes 
extraordinary 
performance through the 
use of imaginative design 
and careful engineering.” 
October 13. 1987 



“The PC Designs GV»386 
is one of the lower 'priced 
386 machines, but its 
quality is very good.” 
December 22,1987 



PC Designs announces two new high- 
performance systems, the GV-801 and 
GV-lOO, plus lower prices on the 
GV-286 and GV-386. 


GV-286 Model 801 GV-286 Model 100 


GV-286 Model 120 


GV-386 


• 8 MHZ, 80286 

• 1MB /One Wait State 
DRAM 

• 1.2 MB Toshiba Floppy 

• One Parallel, 2 Seriai 
Ports 

• CMOS Clock Calendar & 
setup 

• Maxi-Switch “AT” 
keyboard 

• And much more 

• Starting at $1,200 


10 MHZ, 80286 
1 MB Zero Wait State 
DRAM 

1.2 MB Toshiba Floppy 
One Parallel, 2 Serial 
Ports 

CMOS Clock Calendar and 
setup 

Maxi-Switch 101 
keyboard 
And much more 
Starting at $1,425 


• 12 MHz 80286 

• 1 MB / Zero Wait State 
DRAM 

• 1.2 MB Toshiba Floppy 

• 2 Serial / 1 Parallel Ports 

• CMOS Clock / Calendar 

• Maxi-Switch 101 
keyboard 

• Desqview 

• And much more 

• Starting at $1,950 


• 16 MHz 80386 

• 1 MB / Zero Wait State 
DRAM 

• 1.2 MB Toshiba Floppy 

• 2 Serial / 1 Parallel Ports 

• CMOS Clock / Calendar 

• Maxi-Switch 101 
keyboard 

• Desqview & QEMM 

• And much more 

• Starting at $2,425 


Toll-Free Technical 
Support Line 


1-Year Warranty 


30-Day Compatibility 
Guarantee 


Call for competitive prices on popular options, including hard drives, EGA monitors. 


printers and other peripherals 


2500 N. Hemlock Circle 
Broken Arrow, OK 74012 
800-32-BITPC 
(918) 251-5550 
FAX (918) 251-7057 



Designs 


19 Rector Street 
New York, NY 10006 
(212) 514-7280 
FAX (212) 797-3973 


XT and AT are registered trademarks of International Business Machines Corporations. Hercules is a registered trademark of Hercules Technologies. 
Max-12 is a registered trademark of Princeton Graphics Systems, Inc. Desqview and QEMM are registered trademarks of Quarterdeck, Inc. 
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- ^ Call for Details and Ollier "" 
' -' ' : ' System Configurations . . 

Up to 640K on Mother Board Brand 
W W^^wmwm Name Floppy Drives, 135 Watt Power 
Supply, Slide Case, AT Style Keyboard, 8*10 MH^' Clock 
Speed, (Keyboard Selectable), 8 Expansion Slots. 


BOARDS 

AST 

Hot Sh« 

Six Pack Rus 

Other Models 

AH 

EGA Wonder 

VGA 

Hercules 

Color Card 

Graphics Card Plus . . 
Intel 

W)ove Board 

PC 1010 

4020 

Orchid 

EGA 

TurtwEGA 

Jet 386 Acceierator- AT . 
Tiny Turpo 286 

Parsdise 

5 Pack 

Autoswitch 

Tecmer 

Captain (No Memory) . 
Graphcs Master . . . . 
OWw Models 

Video-7 

VGA 

Vega Deluxe 


Laser Jet Senes II 

NEC 

Silentwfiter . . . . 
P-6,P-7,P-9 Senes 

3510. 3550 

6810.8850 

OWdata Printers . . 
Panasonic 
10801 Model (I . . 
10911 Model II . . 

1524 

1595 

Other Models . . . . 
Star Uicronics . . . 
Toshiba 

321-SL 

341E 

351 Model II . . . 


Alps 

All models . 
81 'Other Pr.nters 
Citizen Printers 

1200 

1800 

^.-MSP40 . . . 
MSP 45 . . . 
MSP 50 . . . 
MSP 55 . . . 
Other models 
Diablo 
0-25 


DISK DRIVES 

Bernoulli Box 

10 Meg S 865 

20Meg 1260 

40Meg..<<r. 1605 

Beta External 1645 

Beta Internal 909 

Segate 20 MG wWD Controller. 339 
COMPUTERS 
AST 

Model 80 . , , $1370 

Model 120 2059 

All Other Models Call 

NEC 

Mu^i soeea Call 

Toshiba 

T-1000 $ 810 

T-llOOSupertwist Call 

1-3100 Call 

T. 312 O 3175 


Diconics 

150 

Epson Printers . 
Hewlett-Packard 


MONITORS 

Amdek Monitors 

NEC 

Multisync II 

Mulltisync Plus 

Other Models 

Princeton Graphics MonitofS 
Princeton Uttrasync 


AH Models . . 
Prometheus 

12006 

Other Models . 
US Robotics 
Passworo 1200 
Courier 2400 . 


INTfORATIVE SOFTWARE 

Ability : 

Enable 20 

Framework II 

MS Works 

PFS ist Choice 

Smart Software System 

Symphorry 


DATA BASE MANAQEMENT 

Clipper $ 368 

dBase III Plus 379 

OB-XL 79 

Eureka Call 

Fox Base Plus 20 195 

Ger>ifer 

Nutshell 75 

Paradox 20 379 

PFS Professional File 112 

Q&A . . 189 

Ouickcode^s 185 

QurCkRepon 138 

Revelation 449 

R Base 5000 System V Call 

Reflex 78 

VP Expert Cali 

VPirlo Call 

ACCOUNTING 

BPl-G-l. A/R A^, Payroll CaD 

Computer Associates - dl. Afl AP . $379 

OAC Easy Accounting Call 

One Write Plus . . 140 

Timeskps . . . ^ Call 

i^ESSORIES 

Copy II Option Board $ 75 

Masterpiece 84 

Masterpiece Plus 93 

MousePad by MouseTrac 9 

Summasketch 12x12 Tablet Plus . 359 


TRAINING 

Fkghi Simulator 

MS Learnmg^DOS' 

PC Logo--' 

Tpfbd Tutor II 

t^ng Instructor 

T^wig Tutor IV 

WORD PROCESSORS 

Microsoft Word 4 0 

Multimate Advantage ii 

PFS Professional Wnie 

Volkswriter 3 

Voftiswfiter Deluxe Plus 

Webster New World Writer 

Webster Sp^l Cheeky 

Webster Thesaurus'. 

Word Per}eer(Vef 4 2) 

WoidPferlect Executive 

•Word Perfect Library 

Wordstar Pro Pack 4 0 

Wordstar 2000 Plus 30 

DESKTOP PUBLISHING 

Newsmasier 


SPREADSHEETS 

Cambridge Analyst $ 55 

HAL 104 

Lotus l-a-JVer 201 Call 

MS Excell Call 

Muil'plan 108 

PFS Pro Plan Call 

Supercalc 4 269 

Tw»i Classic 32 

VP Planner 47 

LANGUAGES 

C Complier (Microsolt) $ 219 

Fortran Compiler (Microsoft) .... 245 
Macro Assembler (Microsoft) .... ^ 

Ryan McFahan Fortran S3B 

Ryan McFarlan Cobol 539 

Pascal Compiler (Microsoft) .... 165 

Quick Basic 4 0,. 55 

Turbo C . , . r”. 53 

Turbo Jumbo Pack 159 

Turbo Pascal w/80B7 & BCD .... 53 

PROJECT MANAQEMENT 
Harvard Total Protect Manager II . $ 289 

Microsoft Protect 4 0 268 

Super Protect Rus 269 

Timetine20 Call 


QRAPHICSWICE 

Chartmaster 

Diagram Master . . 

Generic CAOwDotPlpl.30 . . . . 

Harvard Graptve^ 

IMSI Mouse.wrOr Halo It 

In-A-Vwoh” 

iog'imouse 

Logimousew<paint 

Microsoft Buss Mouse 10 

Microsoft Chart 30 

Microsoft Serial Mouse 10 

News Room 

News Room Professional 

PC Buss Plus Mouse (New Ver ) w-pomt 
PC Mouse (New Ver ) wipcxm . . . 

Pfintmaster 

Pnm Shop 

Signmasier 

Turbo Graphix Tool Box 

Windows Draw' ' w clip art 


PFS First Publisher Call 

Ventura Publishing 445 

MONEY MANAQEMENT 

Tobias Managing Your Money . . . CaH 
Ooliars & Ser^ wforcast .... A 92 
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lUmirig the LAMi conflgumhbn pfobleifi?^ 7 

Esca^ local area network wiring pitfalls! 

ARCNET*’s connection rules are surprisingly simple. Besides being easy to install, it's just as 

I Cl/ frt o/iH rti* DPc Crt irr\if 'll Kn n /“rtriiar 


easy to add or relocate PCs. So you'll never be backw into a corner again. . ■ 

With ARCNET"*, you always feel in total control. Its extremely flexible topology and wide choice 
of cabling types, such as coax, twisted pair or fiber, make it easy to adapt ARCNET*’ to your office 
or plant environment. 

What’s more, ARCNET’' operates with today’s most popular operating systems, such as Netware’”, 
\1nes'\ Thpestry* and ViaNet*’. Its token-passing technology also assures high throughput. TVvo 
more reasons why one out of every four new LANs being installed today is ARCNET®. 

Let the first name in ARCNET'* help you untangle the mystery of the best-kept secret in LANs. 
Write or call for our new brochure; Standard Microsystems Corporation, 35 Marcus Blvd., 
Hauppauge, NY 11788. (516) 273-3100. We’ll also send you information on SMC ' ’s ARCNET* 
board for the IBM* PS/2 ? " STANDARD MICROSYSTEMS 

ARCNrrMsarejS*ier«itradfmaffcofthf DaapofmCdfpotitfkm, isa retfsiercd tradenurkof Norefl. Inc. Vines' CORPOP ATIOIM - 

is • aadenurfc of Banyan ^sims. bir. 'n^rrKry * fs a rrgisurcd iradefnark of Txus S>'steins Ud. ViaNet* U » re x wered 
trademark ofWfStemPisiUl Corporation. PS/2 ' isa tradetmrkand IBM* tea resisted ttadraurkoflnteiiuiioml 
Business Ntachines CorporatioR. SMC' is a rcgbtereO trademark ot StaruUrd MkTo^r»(CTBKCiMpontion. 
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Already Kn 
Best Reasons for 



J2S Ver. 2.x 

Display more data with no loss 
of speed; pop up graphs on same screen 
as spreadsheet 



WordMARC 

Display foreign characters at text 
mode speeds. 


I nROSIAR 



Wordstar 2000 Plus VWi S 
Display sub/superscripts, italics, 
boldface, strikethrough. 



Micntsofi Multiplan 
Display more data uhth no loss 
of speed. 


FORtol^MENT: 



Fhr Comment 

Display more text with no loss of speed. 


' 1/ U'*S\inp}K)m’ 



of speed. 



It’s hard to find a 
business application 
that can’t run better 
with RamPbnf" 
Spreadsheets show 
nearly twice the data 
Word processors dis- 
play foreign, technical 
and other special 


ow, Here’s 


characters All with 
no loss of scrolling 
speed-in fact, it 
often improves 
Now for a real look 
at what RamFbnt 
does, there’s Write On! 
This unique Ramfbnt 
word processor from 


Hercules displays severd type 
stjdes and sizes at text-mode 
speeds, complete with headline- 
size type, custom and foreign 
characters, underscore and true 
boldface See them on-screen 
like they’ll appear in print, 
bri^tening memos, overheads 
and prompt cards. 


Hercules is a registered trademark of Hercules Computer Ihchmilitgu, Inc. RamFhnt and InColor are trademarks of Hercules Computer Ticknology, Inc. 
Other products are trademarks of their respective holders. 






ow Some of the 



Bri^ 

Deploy more f«pf vritk no loss of speed. 



Framework II 

Display more data with no loss 
of speed; display boldface and italics 
in the word processor. 



Nota Bene 

Display foreign character sets at 
text mode speeds. 


Microsoft Word t.O 
Scroll much faster than in graphics 
mode, retaining all on-screen fonts 
and attributes. 


One More. 


Flow Charting II 
Display special symbols at text 
mode speeds. 


.Miuniscrq* 



Manuscript 

Display sub/superscripts, italics, 
boldface and strikethrough. 


Create new documents with 
Write On! or import any ASCII 
text file. You get full editing 
functions plus puU-down menus 
and mouse support for easy 
font changes. You’ll turn plain 
text files created with other 
word processors into dazzling 
communications in seconds! 


fbr a limited time, you 
get a free copy of Write On! 
with every Hercules Graphics 
Card Plus or Hercules 
In Color Card.' 

Both are at your Hercules 
dealer, complete with our 
exclusive R^Pbnt mode that 
makes it all possibla 


*lf you already oum a Hercules Graphics Card Plus or fnColor Card, call us toll-free at SOO-SSt-OSOO. 

Well tell you how to tet your copy of WnU On! CIRCLE 143 ON READER SERVICE CARD 


There have never been so 
many reasons fcff RamFbnt 
But as any software publisher 
will tell you, there will soon 
be a whole lot more. 

Hercules. 

RcmFbnt by Hercyles. 
Exclusively in the Grapkica Card Plus 
and InColor Card. 







24 Hours A Day, 7 Days A Week 


Software 


$ 189 
$ 229 
$ 259 
$ 329 
$ 249 
$ 489 
$ 119 
$ 499 
$ 145 
$ 195 
$ 309 
$ 75 
$ 199 
$ 219 
$ 239 

$ 389 


Word Processing/ 
Desktop Publishing 
Byline 

Microsoft Word 
Multimate Advantage-ll 
Lotus Manuscript 
Office Writer /Speller 
Pagemaker 
PFS: Prof Write 
Ventura Publisher 
Volkswriter 3 
Word Perfect 42 
Word Perfect Server 
Word Perfect Station 
Wordstar Pro 4.0 
Wordstar 2000 + 
Xywrite III + 

Database Systems 
Clipper 
DBase III Plus 
DBase III Lan Pak 
Foxbase + 

Paradox 2 
PFS: Prof File 
Q&A 

R Base System V 

RapidFile 

Reflex 

Spreadsheets/ 
Integrated Packages 
Framework II 
Javelin + 

Lotus 1-2-3 
Lotus Hal 
Microsoft Excell 
Microsoft Works 
Plan Perfect 
Smart System 
SuperCalc 4 
Symphony 
Communications 
Carbon Copy + 
Crosstalk XVI 
Crosstalk Mark IV 
Relay Gold 
Smarterm (Persoft) 
Smartcom III 
Statistics 
SPSS/PC + 
Statgraphics 2.6 
Systat 

Desktop Environments 
MS Windows 
Sidekick 


389 
599 
209 
409 
145 
209 
$ 429 
$ 239 
$ 89 


$ 399 
$ 169 
$ 309 
$ 105 
$ 329 
$ 129 
$ 179 
$ 429 
$ 279 
$ 449 

$ 119 
$ 99 
$ 125 
$ 149 
$Call 
$ 149 

$ 699 
$ 479 
$ 439 

$ 65 
$ 55 


Graphics 
Chartmaster 
Design CADD 
Diagraph 
Diagram Master 
Freelance Plus 
Han/ard Graphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Presentation Pak 
Publishers Paintbrush 
Signmaster 
Project Management 
Harvard Total 
Project Manager II 
Microsoft Project 4.0 
Superproject Plus 
Timeline ZO 

Languages/Utlllties 
Fastback + 

Lattice C 
Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Basic 
Turbo Basic 
TurboC 
Turbo Pascal 

Productivity Tools 
Eureka 
Sideways 
Accounting 
Easy Business 
Great Plains 


Hardware* 


$ 209 
$ 149 
$ 279 
$ 189 
$ 329 
$ 229 
$ 249 
$ 89 
$ 209 
$ 329 
$ 169 
$ 139 


$ 349 
$ 309 
$ 279 
$ 279 

$ 99 
$ 229 
$ 79 
$ 279 
$ 65 
$ 279 
$ 65 
$ 59 
$ 59 
$ 65 

$ 109 
$ 49 

S 359 

$ 499 


Computara 
AST Premium 286 
Wyse286PC 
Toshiba 3100/20 + 
Multifunction Boards 
AST Advantage (128K) $ 309 
AST Advantage 


SCall 

$Call 

SCall 


Premium 

$ 309 

AST 6 Pak Plus(64K) 

$ 169 

AST Premium (256K) 

$ 209 

AST Rampage PC 

$ 219 

AST Rampage 286 

$ 339 

Inboard 3%AT 

$1050 

Intel AboveBoard 

SCall 

PC Turbo 286 (1MB) 

$ 699 

QuadBoard (OK) 

$ 109 

Display Boards 


ATI EGA Wonder + 

$ 199 

Hercules Graphics 


Card Plus 

$ 189 

Hercules Color Card 

$ 159 

Hercules ln.Golor 

$ 309 

Paradise Auto 


Switch EGA 480 

$ 169 

Quad EGA Prosync 

$ 339 

Modams 


Hayes 1200 

$ 299 

Hayes 1200B 

$ 299 

Hayes 2400 

$ 449 

Hayes 2400B 

$ 449 

MIgent Pocket 

$ 179 

US Robotics 1200B 

$ 109 

US Robotics 2400B 

$ 189 

Ventel 2400 

$ 409 

Ventel 2400B 

$ 409 

Watson 

$ 359 


ATTENTION 
CORPORATE BUYERS!! 

Join over 1000 major corporations and institutions who have 
selected SOFTLINE as their primary vendor. Here's why: 

• Wide Selection— We carry over 1000 "corporate" titles. 

We will assist you to source those difficult requests. 

• Low Price Our motto has always been "Sample our Ser- 

vice. Price shall never be an issue." 

• Fast Delivery For those last minute rush orders, we offer 

convenient overnight delivery. 

• P.O.’s, of Course!! We accept purchase orders from 

qualified organizations. Ask about our customized 
purchasing programs for volume buyers. 

• Worldwide— We process export orders to thousands of 

companies worldwide. Convenient TELEX and FAX 
facilities available. 


Emulation Boards 
AST 5251-11 + 
lrma/2 
Monitors 
Amdek410A 
Amdek 432 
Amdek 732 
Amdek 1280 
NEC Multisync 
Princeton HX-12 
Princeton MAX-1 2E 
Princeton Ultrasync 
Printers/Plotters 
Epson EX-1000 
Epson FX-286E 
Epson LQ-1000 
wn'ractor 
Epson LQ1050 
HP 7475A 
HP Laserjet II 
NEC 3550 
Okidata 192 + 
Okidata 193 + 
Okidata 393 
Okidata 293E 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351M2 


$ 629 
$ 725 

$ 159 
$ 179 
$ 469 
$ 729 
$ 579 
$ 439 
$ 149 
$559 

$ 629 
$ 499 

$ 599 
$ 779 
$1499 
$1925 
$ 789 
$ 339 
$ 479 
$1075 
$ 675 
$ 549 
$ 749 
$ 999 


Mass Storage/Backup 

Bernoulli II Dual $1799 

External 5V4FDPS/2 $ 259 

Irwin Tape Drives $Call 

Miniscribe 3650AT 40MB $ 339 
Rus HardCard 20MB $ 625 

Plus HardCard 40MB $929 

Seagate ST251 $ 439 

Seagate ST 225 W/int $ 309 

Seagate ST238 W/int $ 349 

Tecmar QT60 Int $ 899 

Input Devices 

Keytronics KB 101 $ 109 

Logitech C7 Mouse $ 69 

Microsoft Mouse $ 129 

Accessories 

Curtis Ruby $ 59 

DataShleld S-100 $ 69 

Logical Connection $ 329 

Masterpiece Plus $ 125 

256KRamSet $ 39 

8067 Math Chip $119 

80287 Math Chip $ 189 

80387 Math Chip $ 549 

*CALL FOR SHIPPING COST 


24 Hours A Day, 7 Days A Week 

1 - 800 -SE 

Customer Service Hours: 9 AM — 5 PM. Mon. — FrI. 

I In New York State call (718)438-6057 
free shipping 

on til order* over ai,000ao, credit card order* and prepaid orders. 

Ow Mkr • Pi mums require prior auffiortzabon • ZOH Restockino lee on returns • POs 
• Prepak! personal or conpany cTieck-alcMf iw) weeks b dev • Cupping via UPS si 



P.O. Box 300729 
Brooklyn, NY 11230-0010 
TELEX: 627-30170 Of 910-240-3918 
FAX: 718-972-8346 


I qualfied cipanizatlons • Visa or M a sbtch a fDB-aao 3K • COO. Cash U.O. or Pank chack oMy— add S.OO per order 
surtaca-add S3.00 per Nan. Ul^ Bbe-add $8.00 per Rem • Pricas subjad b tbanga; cal tar tsesi prbes. 





VIEWPOINTS 


■ STEPHEN MANES 


Tvffi “TYPE”: 
HOW’S THAT AGAIN? 



When uncaring dealers ineptly ‘ ‘install’ ’ brand-new systems, columnists learn new routines 
all too reminiscent of the palmiest days of Abbott and Costello. 


4 4 rriype ‘type autoexec 

I .BAT,” l instnict my latest 
^ unpaying "client.” 

“What?” replies the baffled woman at 
the other end of the line. 

• ‘Type ‘TYPE AUTOEXEC. BAT’ . ’ ‘ 

"One more time. Tell me again what 
you want me to type. ' ’ 

“TYPE AUTOEXEC.BAT. T-Y-P- 
E. . 

“You want me to type TYPE?" 

“Yes. Type TYPE.” 

“Upper- or lowercase?” 

“Either way.” 

“Okay. I did it. Now what?” 

“AUTOEXEC.BAT.” 

“Spell it.” 

“ A-U-T-O-E-X-E-C-period-B-A-T. ” 

“Okay. Nothing happened.” 

“PresstheEnterkey.” 

“Okay. Now it says ‘Bad command or 
filename.' ” 

“Is there a space after the word 
TYPE?” 

“You didn't say anything about a 
space.” 

“Sorry. Try again. Just retype what's 
up there on your screen. But ^d a space 
between the TYPE and the AUTOEXEC 
.BAT.” 

“Hang on.” I hear clicking in the back- 
ground. The frazzled woman on the phone 
is not some computer-illiterate from a 
backward country; she and her husband 
have had a Xerox CP/M machine since be- 
fore the IBM PC was invented. Negotiat- 
ing the brave new world of MS-DOS, 
however, hasn't exactly been a picnic. 
“Do I press the Enter key?” 


“Right.” 

"Okay.” There is a long pause. 

“Okay. Idid it.” 

‘ ‘What do you see on your screen?’ ' 

“Gee! A bunch of stuff!” 

“Right. Read it to me. Top to bottom.” 

“DATE. TIME. MODE COMl colon 
6. MODELPTl equals sign COMl. LPT 1 
with a greater-than sign and then COM I . 
PATH C colon slash. PROMPT dollar 
sign P, dollar sign G. Then C colon slash 
again and a greater-than sign. I think that’s 
what they call the prompt, right?” 

Right. And that AUTOEXEC.BAT file 
is what I call a scandal. The dealer who 
stuck that thing on there should be forced 
to trade his inventory of IBM PS/2s for Os- 
borne Executives. 

CLASSIC FARCE All my "client” orig- 
inally wanted to do was buy a PS/2 Model 
SO and hook it up to her ancient Diablo se- 
rial daisy wheel printer. She dutifully visit- 




ed her official IBM Advanced Products 
Dealer and plunked down the going tariff 
for the beast — plus $ 1 27 to have some kid 
on the dealer's crack staff lug it to her 
house and “install” it. 

Regrettably, the kid couldn’t get the old 
Diablo to work quite right. It would print 
for a while and suddenly poop out. No 
wonder, given that AUTOEXEC.BAT 
file. Serial printers are tricky, and an old 
Diablo can’t keep up with the 600-bit-per- 
second speed the MODE command sets, 
especially when the important P (for Print- 
er) parameter is missing. For want of a P, 
the printer was lost. Mr. Dealer and his 
crack staff never did find a solution. 

But since the Model 50 worked fine, my 
“client” never considered sending it back 
or asking for a refund of her $127. Instead, 
since the once-friendly dealer was now be- 
having like some cut-rate ayatollah, she 
went out and bought a brand-new parallel 
printer from a discounter. When she 
hooked it up, it self-tested fine. But talk to 
the computer it would not. Discounter 
blamed computer. Computer dealer 
blamed printer. Then both blamed the ca- 
ble, which she actually replaced. It trxik 
the “Who’s on first?” phone call to diag- 
nose the simple redirection problem in the 
fourth line of the AUTOEXEC file. When 
the computer’s sending LPTl output to 
COM I , not much is likely to appear at the 
parallel printer. 

Rather than attempt to explain how to 
create an ASCII file from a word proces- 
sor, I step my client lightly through the 
mysteries of COPY CON (“Now hold 
down the key marked Ctrl and press Z”) to 
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create a new version of AUTOEXEC 
■BAT. "Now reboot with Ctrl-Alt-Del," I 
instruct. 

"Huh?” 

"Hold down the Ctrl key and the Alt 


1 “Ideal powei/usabillty combination” 

(Software Digest) Simple for novices. 
Breath-taking to experts. Perfect for 
businesses or corporations. 

2 It will handle your application 

Great for calling services ((CompuServe, 
etc.), other PCs, minis, mainframes, or buUebn 
boards. If It won’t do what you need, we'll 
refund your money. 

“It’s a snap to start uslng...you 

can be communicating In a matter of 
minutes.” OnfoWortd) The crystal clear menus 
make the program sen-ei^aiutary. In fact, the 
majority of H^rACCESS owners never find it 
necessary to read the excellent manuail 

4 “Most powerful script language" 

(Byte) Lise it for automating complex 
tasks, making custom menus, or doing un- 
attended calls. Has string and numeric 
operators, branching, subroutines, lots more. 

5 Excellent emulators Complete 
VT-52, VT-100, and VT-220, as well as 
IBM3101, H19, TTY, TV950, ANSI, and for 
hosts with protocol converters, Wang and 
IBM3278. 


key — oh, forget it. Just turn your machine 
off for a second." 

"Okay.” 

The requisite pause. "Now turn it on 
again." 


6 Super host People can access your PC 
when you’re absent, using passwords 
and access levels you’ve set (they can read or 
type me^es, transfer files, access DOS, or 
run certain applications). 

7 Great compatibility Runs on the ibm 

PC, XT, AT, PS/2 ana compatibles with 
DOS 2.0 or later. Also works with Windows and 
other multitasking systems. Adapts itself to 
more than 40 modem models. 

Feature-packed and priced right 

Speed, versatility, depth and symplicity— 
HyperACCESS has what you need. Comes with 
bonus disc of useful scri^, on-screen tutorial, 
fine manual, and with discount coupons for 
services like Dow Jones, CompuServe, and 
The Source, which alone are worth more than 
HyperACCESS’s retail price— $149. 

For Information on 

HyperACCESS 

Call 800-826-2760 
Hllgraeve Inc. 


We make sure the printer is loaded, on, 
and on-line. We execute a Shift-PrtSc. Lo 
and behold! Printerly noises emerge from 
the printer! 

I decide to have her press on and make 
sure the word processor is installed proper- 
ly. “Okay,” say I. “Now type backslash 
WP. And the Enter key.” 

“ ‘Bad command or file name.’ ” 

“Weird. What does it say above that?” 


■ What is the moral of this 
story? The first is that 
MS-DOS , after three 
major and many minor 
iterations, is still too hard 
to leam and use. 


“TYPE backslash WP.” 

“TTus time don’t type the TYPE. ’ ’ 

“Just backslash W^” 

“And the Enter key. ’’ 

“It says C colon slash WP.” 

“Okay. Now type WP slash 1.” 

“W. P. Slash. 1. Enter key. ’Bad com- 
mand or file name.' ” 

“Weird. Tty again.” 

“W. P. Slash. I. Enter key. Same thing. 
‘Bad command or file name. ' ” 

“Hold on. Are you typing a slash or a 
backslash?” 

“What’s the difference?” 

I am trying to think up a clear, unambig- 
uous description when my “client” says, 
“Oh, you mean that one under the ques- 
tion mark?" 

I do. It works. A few minutes later we 
have the word processor and the printer 
working in tandem. They’ve been working 
fine ever since. I just hope this poor wom- 
an does not decide she desperately needs a 
modem. 

It AEST funny What is the moral of 
this story? The first is that MS-DOS, after 
three major and many minor iterations, is 
still too hard to leam and use. Big firms 
can afford to hire somebody to spend hours 


P.O. kx Ml, MntM Ml 4*111 313-Z4M67I 
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HyperACCESS communications software 
makes your modem up to 5 timesfj^ter 


Benchmark Tests: HyperACCESS vs. Relative speed 
Other Top Communications Programs 

HyperACCESS Is astonishingly fast in 
transferring files, as shown by this companson 
through 2400 baud modems. 


Actual spaed of file tranafers 
(speeds are given in bps) 


Kermit Xmodem Proprletatry 


HYPERACCESS 

0490 

9302 

11079 

WITHOUT COMPRESSION 

1178 

2046 

2278 

THE TOP-SELUNQ PROGRAM 

1007 

1971 

2016 ^ 

THE BEST SHAREWARE 

990 

1695 

N/A 



Proprietary 


Kermit 


HyperACCESS » faster than the modems' baud rate 
because, in file transfers to other copies of 
HyperACCESS, it compresses as H sands. Even with 
(Xmpression off, its XrnxJem and Kermit are 


noticeabiy taster than other programs, yet they remain 
fully compatible with other programs. Test conditions: 
IBM XTs and 2400 baud modems were used to send 
a 34K LxKus worksheet file. 


Speed is only one reason to use it... here are 8 more: 
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Roger Staubach and Terry Bradsha^l 
on Dac'Easy Light 



For Once They Agree! 

Light’s Less FiUng Accounting 
for Home & Office. 


Roger: Of course I’d never argue with you, Terry, about DaC'Easy 
Light because I know it’s perfect for office accounting. 
DaC'Easy Light let’s me concentrate on doing business, 
not accounting. Using the predefined chart of accounts, 
^ ideal for small business, I can enter customers and 

/ vendors — and start processing invoices and checks in 

^ just minutes! 

Terry: Roger, when did we ever disagree about 
anything? You know DaC'Easy Light is perfect for 
home accounting. Light makes home 6nances fast, 
fiin and easy. The preset home chart of accounts has 
everything I need. I can write checks and do bank 
reconciliations by computer without knowing the first 
thing about accounting. 

Roger: Light makes it a snap to track sales and budget 
expenses for up to 12 months on-line. With Light, I know 
my business’ current financial status in minutes. 

Terry: It’s the same with home accounting finances, 
Roger. 1 can get my personal net worth in seconds since 
Light instantly reflects the effect of changes, payments, 
withdrawals and deposits. 

Roger: Light gives me the option of handling account- 
ing on a cash or accrual basis. Plus, if 1 forget any 
account or customer, I can quickly call it up in 
a window. 


Terry: Well don’t forget this, Roger. With Dac-Easy 
Light I can quickly set up new credit card accounts, post 
receipts, and keep tabs on current card balances. Plus, 1 
don’t haw to know debits or credits because the system 
knows and automatically does them far me. 

Roger: Terry, for once I think you’re right. Light's so 
smooth and easy to handle, even you can use it. 

Terry: And you’re right, too, Rog. Using Light, you’ll 
have more time to spend on the golf course. 1 just hope 
you’re not trying to compete with my hall of fame garnet 



$69.95 


V 

Lcm Filling Accounting 
for Home aod Office. 


Dac-Easy Light. Ideal for 
the home, office or both! 
Within minutes, you can 
install and begin using a 
complete accounting sys- 
tem working behind the 


dac software 
Mco 


CODE #101 


screen. There’s no need to know accounting. And with 
Dac-Easy Light there are no surprises. Everything you 
already know about writing checks to creating invoices is 
on-screen in a format you’ll recognize. So get a taste of the 
good life with Dac-Easy Light. A less filling accounting 
program for the home and office. 


30'Diy Money Back Guarantee: UiKonditioiul guaraniee on all producu bought directly 
hon Dac Software (less shipping charges). 

Minimum Hardware Requirements: IBM PC or 100% compatibles. 1 disk drive, MS-DOS 
orPC-[XD52.0 - or later, 80 column pnnier able to print 132 column in compressed mode, color 
or monochrome monitor, 256K memory. Trademarks; IBM, PC*DOS, MS-DOS. Dac-Easy 
is a trademark of Dac Software, Inc. . Dallas, TX. 75244. 5-1/4'’ & 3-1/2" disks available. 


See Your Favorite Local Retailer 
or CaU 1-800-992-7779 

(In Texas 214/458A)038. In Canada 1.800.387.9674) 
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streamline 

your forms processing with 

FUl & File"* 
by FormWorx 


Soar beyond elementary form 
generating software with Fill & File— 
the most comprehensive forms proc- 
essing package ever created for your 
IBM PC or compatible. Eliminate “busy 
work” and free your staff for more 
productive tasks. 

Create custom forms. Or modify sam- 
ple forms included with the package. Fill 
& File comes with FormWorx™ 2.0 built 
in— the most advanced forms generat- j ' 
ing software on the market today. 

Fill out forms right on the screen 
Just tab from blank to blank, and 
type. (No more typos!) All forms 
are protected from accidental 
changes or overwrites by oper- 
ator. Fill & File will even do the 
math for you. 

Print the form with the 
data onto blank paper. Or 
print data only onto exist- 
ing pre-print^ forms. 

Only Fill & File can 
batch print over 
500,000 forms. 

Store data for later 
use. Only Fill & File 
saves your data in a 
database file. Just 
retrieve the infor- 



mation whenever you need it for 
that form. . or any other form. 

Export and import data with ease. 
Because Fill & File is 100% compati- 
ble with dBASE'* III Plus, ASCII and 
other popular file formats, you can ex- 
port Fill & File data to generate reports, 
mailing labels, form letters, etc. Fill & 

File will also import data fo fill out forms 
automatically. 

Special FREE Offer! 

Just $149 and Fill & File Is all yours. 

Package includes a selection of 
sample forms, a superb manual with 
tutorials, and FREE telephone sup- 
port. Order now and you will also 
receive one volume of Form Kits" 
(a $39.95 value) absolutely 
FREE! Each volume contains 
dozens of ready-made forms. 
Choose from the selection 
listed below. 

Streamline your forms 
processing with Rll & Rle. 
It’s the fast, easy and cost 
effective way to Increase 
office productivity. 

Call 1-800-992-0085 
to order Fill & File by 
phone, or use thecon- 
venient order form. 


1-800-992-0085 (In Mass. 617/890-4499) 


Yes! Please send me Fill & File plus my FREE volume of FormKIts 


Both for only $149* 

□ErKkkSdd ts my check or money order. 
□Please charge to my L'VISA LjMC GAMEX 


Card no 

Signature _ 

Name 

Title 

Compar»y_ 
Address 


. Expires _ 
__ Date _ 


City. 


-Zip. 


Please send me the foltowmg volume of FormKIts— 
Absolutely Freel Check one. (Additional volumes 
available at just $39.95 each.) 

[ :Time Management GBusirtess Forms 

□Graphs & Charts DPersonnel Management 

□ Protect Management nSales&MiulceiIng 
Management 

‘FormMttrmotlarwpifMJsfluwySl. tess Mskvehsckpoyebl* 
toFomfWenCarpMdSSTSlMsrMpptngUS/C^nsda SiStoriit- 
m«l <M«rsMs. In M«m scMS^uiMtui 

FOnXlWOrX (lornwnyAnalytx lnMrn«kin«l.lnc.) 

Reservoir Ptace. 1601 Trapelo Road. WaRham MA 0^54 


^kXawpr«•cl■d R«»uireelBMPCwith5i2K»ndlX)S20ofni9hw.'Mxl«wlthorwm»ootomohic»bo«d FMaFIteend 
FernMbnvelridem*rksorFornWVorxCorp.F6rmKit««atra(tonM.xo«C«Mytal(SyMsrrt. IncdBASEisa 
r«Q«t*r»d trademark of Aamon-lte 


V I I W POINTS 

■ STEPHEN MANES 


creating menu shells and in.sulating work- 
ers from anything they find difficult. The 
rest of the world has to muddle along try- 
ing to guess why the manuals don't seem 
to make sense. I reread IBM's diKumenta- 
tion on the MODE command, and I still 
don't fully understand it — and 1 deal with 
such things for a living. 

If you think Windows or GEM will 
help, think again. They're largely cosmet- 
ic paint jobs for a msty old clunker. 

Moral Two is that there are still a lot of 
terrible dealers out there proudly display- 


■ Moral Two is that there 
are still a lot of terrible 
dealers out there proudly 
displaying the Authorized 
IBM banner. I had hoped 
things had changed since 
the dark ages. 

ing the Authorized IBM banner. I had 
hoped things had changed since the dark 
ages when IBM’s own Pnxiuct Centers 
couldn't tell me whether my new-mixiel 
floppy drives were double-sided, double- 
density. or both. Clearly they haven’t. 

The presence of the TIME and DATE 
commands in an AUTOEXEC.BAT file 
for a machine with a built-in real-time 
clock prove the dealer’s incompetence. 
Even worse, there’s no CONFIG.SYS file 
on my "client’s" hard disk — meaning, 
among other things, that IBM’s much- 
ballyhooed cache, the only possible salva- 
tion of the piggy Mixlel 50 hard disk, has 
never once been operational. 

I’ll have more to say about this dealer 
mess in a future issue, so if you've had any 
extraordinary (or do I mean ’’all-t(X>-ordi- 
nary"?) experiences with your vend- 
or — good or bad — drop me a line via U.S. 
or MCI Mail. As an exercise, you might 
try to improve on my "client’s" cla.ssic 
comment: "They were so nice — until I 
bought it." S 
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ne fa^, easy, hm my to do your taxes 


Your simple solution to the tax reform puzzle. 

Calculates and prints a complete 1040 return 

with up to 23 forms and 
\schedules-ready to 
\sign and file. All in one fast, easy-to-use 
[software program. So simple you don’t 
\ even need the manual! 
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wm 


"Thinks like a taxpayer." 
— Money Magazine 


Money-Back Guarantee kaos 

YESI Please send me PC/TaxCut tor $75 plus $4 50 
poslage and handling (15 day money-back guarantee). 


“PC/TaxCutls the hands-down winner." —The New Ybrk Times 


"We strongly recommend PC/TaxCut." — InfoWorld 

"PC/TaxCut Is a belter choice." — PC Magazine 

pc/T^I s SK omy programt 

guaianleedlo be accuialei tithe | 

because of a maltiemaipca/mscii - / 

cutalioninPaiMiAjem^ 


Telephone l_ 



□ Enclosed is my check payable to Best Programs 
(VA residents, please add J3.38 sales lax.) 

D Please charge my □ WS4 D MasterCard □ AmEx 
Card II Exp. Dale 


I- 


.Stale ^ 


.Zip. 


J_ 


Call 800-368-2405 

(H W, 703-820-9300) 


Call 800-368-2405 

(h m, 703-820-9300) 

Current users ol PCTTaxCut-Catl today lor inlormallon on 
the '87 update' Cat today lor the dealer nearest you! 

Not copy protected. 

Mail coupon lo: 


PRCXjRAMS 2TIXt S. Qomcy Street 

•TTwquaafl^Softwam Company- 22206 


I 

I 

I 

I 

I 

I 
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HAYES ANN 
TECHNOLOGICAL 
MODEMS THAT IM 


It’s long been thought that even the best of technology eventually 
becomes obsolete. A notion that we at Hayes could never really understand. 
And certainly never accept. So in defiance of it. we created the V-series 
Smartmodem 9600'''and V-series Smartmodem 2400."' Modems that actually 
get better as they get older. Because they not only incorporate the most intel- 
ligent features found in modems today, they also possess the capability to 
provide a long-term growth path into the communications environments of 
tomorrow. 


V-SERIES SMARTMODEM 9600 

This is the fastest modem we've ever made. It can send and receive data 
at 9600 bps and with adaptive data compression achieve an effective 
throughput of up to 19.200 bps. Point-to-point error control, forward error 
correction and data flow control ensure that data gets there accurately. 

The V-series Smartmodem 9600 also comes with automatic feature 
negotiation, a self-operating capability that analyzes all options for modem 
link and then selects the optimum feature set with any Hayes modem for the 
most efficient transmission at the highest shared speed. 

Synchronous and asynchronous communications modes as well as 
simulated fuU-duplex employing advanced CCITT V.32 
trellis code modulation and fast turnaround 
ping-pong technology are also part of the 
package. Plus you'll get the capability to link 
up with a range of networks, including SNA^^* 

And soon V-series technology will offer an 
X.25 PAD option to further accommodate net- 
work environments of today. And the future. 


\ 
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OUNCES A 
CONTRADICTION: 
PROVE WITH AGE, 

V-SERIES SMARTMODEM 2400 

With adaptive data compression this modem can achieve an effective 
throughput of up to 4800 bps. Of course, it too offers point-to-point error 
control, forward error correction, data flow control, automatic feature negotia- 
tion and synchronous as well as asynchronous communications modes. And 
like the V-series Smartmodem 9600. it can link up with a wide range of net- 
works, such as SNA. and be enhanced with an X.25 PAD option. 

V-series modems come in stand-alone versions and internal versions 
(V-series Smartmodem 9600B'''and V-series Smartmodem 2400B"). Internal 
versions are bundled with our powerful new Smartcom Iir” communications 
software. 

And as yet another rebuttal to the argument for obsolescence, we 
developed the V-series Modem Enhancer."A separate stand-alone device that 
will upgrade current Smartmodem 1200™ and Smartmodem 2400™ external 
modems to the new standards set by the V-series products. 

A closer look at the V-series product line will reveal to you a revolu- 
tionary technology designed to be the beneficiary of time, not its victim. 

So contact your Hayes Advanced System Dealer or call 
800-635-1225 for the one nearest you. 
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The Compaq 
Deskpro 386120 — 
if s the muscle 
car of computers, 
packing 20- 
MHz processing 
speed, the 
latest memory 
management 
technology, and 
universal PC 
compatibility under 
its hood. 


he best way to tell this story is to start with 
the ending: Compaq’s Deskpro 386/20 is 
the king of the rc hill. It’s simple: You 
just can’t buy anything faster. Or better. 

Now let’s jump to the beginning for a 
brief recitation of facts and figures. The 
Deskpro 386/20 is, as its name clearly 
states, an 80386-based, 20-MHz machine. 
It takes up to 16MB ofdynamic RAM, and 
has 32K of high-speed static RAM for 
cache memory. It’s available with 60MB, 
130MB, or 300MB hard disk drives, and 
the top two units have ESDI disk control- 
lers. 

“Better” is a strong statement in this 
business. Here’s why: Not only is the 
Deskpro 386/20 the fastest machine in ev- 
ery performance category, but it is likely 
the most compatible, too. Cotiipaq has 
pointed with pride at its compatibility re- 
cord and has often said that its machines 
are more IBM-compatible than IBM’s. 
That’s true. 

IBM, steeped in mainframe days and 
mainframe ways, has introduced numer- 
ous incompatibilities over time. Many 
have been small; all have been annoying. 
Compaq took the specifications and fea- 
tures of the PC, the XT, and the AT as gos- 
pel, then packed in mote features, mote 
speed, or both. At the same time, its engi- 
neering remained conservative, but cre- 
atively so. As processor speeds went up. 


Compaq separated the memory bus hom 
the I/O bus, and dubbed it Flex Architec- 
ture. Under Hex, Compaq runs the memo- 
ry at full speed, but keeps the I/O bus at a 
conservative, AT-standard 8 MHz. The 
result is compatibility with the full range of 
add-in cards. Most of these cards were de- 
signed for the 8-MHz bus; machines with 
10- and I2-MHz bus speeds cause a vari- 
ety of problems, including some you’d 
never expect. Put a multifimction card into 
one of these systems, and it suddenly starts 
saying, “General failure reading Drive 
C. ” Put a network card in, and it refuses to 
boot, even from a floppy. 

Flex Architecture is most fully realized 
on the Deskpro 386/20 because of the new 
Intel 82385 chip, a memory management 
unit (MMU) and cache controller designed 
specifically for the 80386. The 386/20 is 
the first commercial application of the 
82385. It won’t be the last. Cache control- 
lers are an important step in the develop- 
ment of high-speed/big-memoty PCs. 
They allow full performance with smaller, 
less expensive dynamic RAM. Dynamic 
RAM isn’t fast enough to keep up with the 
blazing speed of these new-generadon ma- 
chines. Static RAM, while fast enough, is 
expensive and bulky, because each bit in 
static memory requires six transistors in- 
stead of dynamic RAM’s two. Even 
though the chips typically lake less power. 
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they take mote room. You can match pro- 
cessor speed to dynamic RAM speed by 
inserting wait states into the memory cy- 
cles, but that’s an inefficient use of expen- 
sive computing power. 

The 82385 solves these design prob- 
lems by watching everything the 80386 
does. When it fetches data from memory, 
it loads the cache with mote than the 80386 
asked for. It's then very likely that the next 
data the 80386 asks for will already be in 
the cache. The 82385 does careful record 
keeping about when each chunk of memo- 
ry in the cache was retrieved and when the 
^386 last read it. The least-used chunks 
ate tagged for replacement by future reads. 
Each time the 80386 writes to memory, the 
82385 makes a copy in cache because 
many programs reread what they've just 
written in the normal course of events. The 
result is a memory system with a theoreti- 
cal performance of zero wait states 95 per- 
cent of the time, even at 20 MHz. Even 
badly constructed programs, those that 
jump around a lot and continually cause 
the cache to reload, will average less than 
one wait state. 

The dynamic RAM can be expanded 
easily by adding memory modules that 
come in I MB and 4MB versions. The 
standard I MB system memory board can 
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System board 


Inside the Compaq Deskpro 386/20 


System ROMs 


ESDI controller board 


Hard disk controller 


microprocessor 


storage 
device cage 


Power connectors tor 
mass storage devices 




hold up to three modules of either size, so 
you can tailor memory up to 1 3MB as your 
needs and pocketbook ^low. If you want 
to get to a full 16MB, you swap the IMB 
system memory board for a 4MB board 
and attach three of the 4MB modules. 

Compaq made a corporate conunitment 
to producing the highest-performance ma- 
chines when it shipped the Portable 286. 
The Deskpro 386, introduced a year ago, 
set the high-water mark for desktop ma- 
chines. The Portable 386 did the same for 
portables, bypassing 16 MHz altogether 
and going right to 20 MHz. The Deskpro 
386/20 continues this display of engineer- 
ing prowess. In a time when computer de- 
sign is such a by-the-numbers process that 
the machines are virtually identical inside, 
the Deskpro 386/20 is a continuing source 
of conversation and leaves the competition 
scratching their heads. 


ECA EXCELLENCE Compaq’s EGA 
board is a perfect example. In this day of 
VGA, EGA Plus, and other variations on 
the theme, Compaq’s EGA board is decep- 
tively ordinary. It only does 640 by 3M 
resolution and even lacks the IBM-stan- 
dard (but seldom used) feature adapter. 
That annoys me a little, because it prevents 



FACT 


FILE 


Compaq Deskpro 386/20 
Compaq CompulcrCorp. 

20555 FM 149 
Houston. TX 77070 
(713) 370-0670 

List Price: Model 60. with 60MB hard disk, 
$7,499; Model 130, with 130MB harddisk. 
$9,499; Model 300. with 300MB hard disk, 
$12,499; 1MB RAM upgrade. $549; 4MB 
RAM upgrade. $2,099; 360K 5'/i-inch flop- 
py disk drive. $225; 1 .2MB S'/«-inch floppy 
disk drive, $275; 1 .44MB 3'/4-tnch micro- 
floppy disk drive. $245; internal 40MB tape 
drive. $799; 135MB tape drive. $1,999; 
monochrome monitor. $255; monochrome 
adapter. $ 1 99; color monitor, $799; en- 
hanced color adapter, $399; 80387 coproces- 
sor. $ 1 . 1 99; Weilek cc^xoces-sor. $ 1 ,999; 
DOS 3.3. $120. 

In Short: The fastest desktop PC on the mar- 
ket today, incorporating all the latest technol- 
ogy. including Intel's memory nuuuigemem 
chip. It’s expensive, but worth every cent. 
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you from adding an aftermarket oscillator 
to raise the EGA’s resolution. This board’s 
lack of a 640 by 480 mode is an oversight. 

The board does one thing, however, 
that no other EGA can do: it can keep up 
with the 80386. EGAs, from the first IBM 
offering, have been terribly sluggish de- 
vices. Even at 8-MHz AT speeds, the 
EGA requires a couple of wait states each 
time you send it a character or a command. 
As processor speeds go up, the EGA’s re- 
sponse time remains constant, requiring 
more and more wait states. At 16 and 20 
MHz, the amount of processor time lost to 
waiting for the EGA begins to get ridicu- 
lous. Compaq’s EGA requires zero wait 
states; consequently, the 386/20 clocked 
the fastest video test times we’ve ever en- 
countered on any machine. 

Video speed has a profound effect on 
the perceiv^ speed of the machine. IBM’s 
Models 50 and 60 feel faster than equiva- 
lent ATs because the VGA can accept and 
display characters about twice as fast as a 
standid EGA. Compaq’s EGA is faster 
still. Compaq will be offeing a VGA-com- 
patible board for the Deskpro series. If it 
matches the EGA in performance, it will 
doubtless be a winner. 

Compaq’s hard disk performance solu- 
tion is more off-the-shelf. The BOMB and 
300MB disk drives with their ESDI con- 
trollers are extremely fast (less than 20- 
millisecond average access time). These 
devices can read or write a full track with 
1 : 1 interleave, which means that they nev- 
er have to wail an extra revolution for a 
missed sector. The ESDI drives, like the 
EGA, alter your perceptual base of how 
PCs ought to perform. Programs act al- 
most as if they were loading from R/kM- 
disk rather than hard disk. The I30MB 
drive is aimed at high-end applications 
where huge files are commonplace, such 
as CAD, graphics, and program develop- 
ment. Compaq expects that the 300MB 
drive will find a home in file server appli- 
cations. 

A more conventional 60MB, 28-ms. 
drive rounds out the hard disk offerings for 
those who don’t need big storage or the ul- 
timate in speed. Compaq is also following 
the trend of including a disk caching pro- 
gram with the machine. Disk cache pro- 
grams were popular aftermarket products, 
but many users regarded them with suspi- 


cion until IBM included a disk cache pro- 
gram with the PS/2 line. Of course, IBM 
did it to overcome the rather porcine nature 
of their hard disks, but at least they legiti- 
mized the concept. 

Compaq also includes CEMM.SYS, 
the Compaq Expanded Memory Manager. 

The new cartridge 
drive in the Compaq 
Deskpro 386120 is 
enormous and fast: 
it holds 135MB and 


backs up at a rate 
of SMB per minute. 



It emulates Lotus/Intel/Microsoft expand- 
ed memory in 32-bit extended memory. In 
our tests, CEMM performed adequately, 
but not spectacularly. Software emulation 
of hardware always pays a price in over- 
head, even on a fast machine. 

Big disks need big backup, and Com- 
paq was a pioneer in offering integral tape 
backup in its original Deskpro machine. 
The original DCIOCX) and EX^OCX) tape 
formats, however, don’t cut it when it 
comes to backing up 1(X)MB or more. So 
Compaq expanded its offering with a 
DC600XLT cartridge drive that holds 
135MB of error-corrected backup. It also 
threw in Sy-TOS — a new tape backup soft- 
ware with a user interface virtually identi- 
cal to that of Sy-Stor, a recent PC Maga- 
zine Editor’s Choice. 

Space isn’t the only frontier when it 
comes to backup. The Deskpro 386/20’s 
new cartridge drive and software transfer 
data at 5MB per minute instead of the 
IMB-per-minute rate of the DC2000 
drive. Between reduced tape changes and 
increased overall transfer speed, the 
135MB tape is the one to have, even for 
the 60MB drive. Sy-TOS, too, is a distinct 
pleasure compared with most tape backup 
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rr Benchmark Tests: 

Compaq Deskpro 386/20 

W ith or without its 32K memory cache 
engaged, the Compaq Deskpro 386/20 
is the fastest PC ever to be tested by PC 
Labs, speeding by its own 16-MHz sibling 
and the IBM PS/2 Model 80 as well. 

Even more dramatic than the processor and 
disk results are the video results. Compaq’s 
reengineered EGA card yields zero-wait- 
state video writes; Compaq also runs a copy 
of the EGA BIOS in 32*bit memory, not 
through the much slower ROM. Combine 
these two facts and you get the fastest EGA 
display times we’ve ever seen. With so little 
sp^ getting iost in the translation from pro* 
cessor to monitor, the Deskpro 386/20 lets 
you see how fast it really is. 


Relative Times 

(le^MHzCofnpaq Deskpro 366- 100) 


S*MHz IBM PC AT wilti IBM Monochrome Display Adapter 
8*MHz IBM PC AT with IBM Enhanced Graphics Adapter 
Compaq Deskpro 38B (I^MHzl 

IBM PS/2 Model 80 
Compaq Deskpro 386/20 wittiout cache 
Compaq Deskpro 386/20 with cache 



Video BIOS 
Routine 
with Scrolling 


Direct Routine 
to Without Scrolling 
BIOS Screen 
Disk Seek 


'^OOS 
Disk 

^Conven* Access 
tional 

^Floating- Memory 
Point 

Calculation 
Instruction 
Mix' 


Perfofmance Times 


(Times given in secorxls except where noled) 

NOP 

80386 

Instruction 

Mil* 

Floating- 

Point 

Calcula- 

tion 

Conven- 

tional 

Memory 

DOS Disk 
Access 
imilli- 
seconds) 

BIOS Disk 
Stek 
(milli- 
seconds) 

Direct 
to Screen 

Video BIOS 
Routine 
Without 
Scrolling 

Video BIOS 

Routine 

with 

Scrolling 

8-MHz IBM PC AT with IBM Modoclireme Display 

ABaptir 

4.2 

90 

35.6 

1.3 

425 

37.2 

4.9 

4.5 

76 

8-MHz IBM PC AT with IBM Enhanced Graphics Adapter 

4.2 

9.0 

35.6 

1.3 

425 

37.2 

9.0 

7.3 

11.2 

Compaq Deskpro 366 (16-MHz) 

2.1 

4.0 

15.5 

0.8 

33.3 

29.2 

7.9 

1.5 

48 

IBM PS/2 Model 80 

2.1 

4.4 

15.6 

0.6 

33.3 

33.6 

6-6 

0.9 

3.7 

Compaq Deskpro 386'20 without cache 

2.0 

3.4 

16.9 

04 

30.0 

16.6 

43 

0.7 

3.3 

Compaq Otakpro 366/20 with cache 

1.7 

2.9 

10.5 

0.4 

29.5 

18.1 

3.7 

1.1 

3.2 


‘60^6>ba8«d machines rested with 60286 Instruction Mix. 

The NOP benchmark lest is designed to measure raw dock 
speed and memory access time white mirkmizir^g differ- 
ences in micfopfoc es sors and the effect ol memory cach- 
irtg. This test executes almost nothing but NOP ("No 
Operation") machine code instructiorts in a big 128K kwp. 
The S0366 Inttruetien Mix benchmark test rrteasures the 
time it takes to execute a selected series of processor- 
intensive tasks. The test program uses 80366 instruction 
code. These InstructkNtt are a subset of the total processor 
In s t r uc ti on set. The 80366 Instruction Mix implements a 
number of 32-bit operaborv. In Bve 80386 proce ss or these 
become singls irtslruciions. whereas in (he 0066 STKl 80286 
versions of the berKhmark test they remsin mufiiple 
inctiuctione. 

The Floatfnff-Pofnt Calculation benchmark test measures 
processor speed tty looping through a series of floating- 
poinf calculatiorw. mciuding muMplication. division, expo- 
nentiation. artd logarithmic arxl tngorximetric furwtions. The 
berrchmark program uses the fkMrting-point library included 
with Microsoft C Compiler 4.0. 


The Conventionel Memory berKhmark test alkx:ates 
256K of conventional memory arxl treats it as s series of 
64-byte records. Then. 16.364 random records are read 
into and written from this memory. The result shown is the 
average of the read arxl write bmes- 
The DOS Dicii Acceaa benchmark test measures the time 
H takes to do a random sector read using DOS. DOS buff- 
ers are set at 3 and the intedeaM (actor is left at the drivels 
default set lirvg. This lest adds DOSls c^rhead to the BIOS 
and hardware times. The lest program performs the sector 
read 1.000 times within the DOS disk partition. The average 
result is shovm In mUtisecorxls. 

The BIOS Disk Seek benchmark test measures ttte tirrte H 
takes to do a rarxfom seek using the disk^ ROM BIOS. The 
test result irwkides minimal software overhead arxl may not 
partf lei the manufacturer^ claimed average access time. 
The lest program performs tOOO seeks. The average result 
is shown in mUbseconds. 


The Direct to Screen berKhmark test measures the band- 
width of the video adapter by writing drrectty to the display 
memory buffer. The lest is performed in video rrKxle 3. The 
entire screen is updated using the assembly language REP 
STOSWirtstruction with register CX equal to 2000. This is 
dorte 1,000 times. 

The Video BIOS Routine Without ScroMivg berKhmark 
lest measures the speed of the BIOS Teletype routirte with- 
out scrolling. The test is performed in video mode 3. The 
screen is cleared arxl 24 Imes of 60 characters each (in- 
cluding a termin a ting carriage return and line lead) are writ- 
ten lo the display through the BIOS leleiype routirve. This is 
done ten timM. The result shown is the total o( the ten trials. 
The Video BIOS Routine with Scrolling benchmark lest 
measures the speed of the BIOS Teletype routine with 
scrolling. The test is performed in video rrxxle 3. The 
screen is cleared arxl 240 lines of 60 characters each (irt- 
ckiding a lermir>atir>g carriage return arxl Ime feed) are writ- 
tan to the display through the BIOS Ibletype routine. 
Although the krsl 24 lirtes written to the display do not iiv 
volve scrolling, all the remaining lines scrt>ll the display. 
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f new Byline^^i 
into a desktop 
‘ in minutes. 
And without 


So stop messing around. 
Find out how fast Byline can 
clean up your very next 
business report. S^ply 
call Ashton-Tate^at 
(800) 437-4329, Ext. 0264 


Byline lets you design 
page layouts right on your 1 
keyboard as easily as you 
now do spreadsheets . It 
imports data directly 
from popular business 
software. Including ~ 
dBASB^ultiMateV Lotus^ 
l-2-3(©( worksheets and 
graphs ) .WordPerfect , 
Wordstai^C PaintbrusH'^and 
other graphics products. 


Thefestestw 

>airPCcang^you 
out of this mess. 


■Aashtuntate’ 
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A Number of Reasons ANumber 



1 Designed 
• for the 80386 There’s a 
revolution taking place in desktop computing. A revolution 
that’s been launched by a square wafer of silicon known as the 
80386 microprocessor chip. It puts minicomputer potential at 
PC users’ fingertips. It’s a Set that virtually every leading PC 
manu&cturer has built a “box” around this chip. And it’s a &ct 
that the “New Operating System” will, supposedly, even run 
on it. But, it’s also a fiict that their system wasn’t designed for 
the 80386. Ours is. And it’s , called PC-MOS/386™ 



compatiWe with the milhons of 
PC-con^atiWes. Power without 
nothing less from the new standard bearer 


4 Thousands of DOS Programs PC-MOS/386” 

• gives you the best rf the past, and the best for your 
future. Which means that while PC-MOS/386™ totally replaces 
your old DOS, you won’t have to replace the programs you’ve 
spent a lot rf time learning. 

And it all happens so effortlessly. You’ll continue 
to reap the benefits of your fevorite DOS programs, 
wdiile entering a new arena of power 

Think of it! Programs like dBASE m, 
W)rdPerfect, Lotus 1-2-3 and Sym- 
phony, W)rdStar, MultiMate...literally 
thousands of DOS programs-all com- 
patible and multi-user available. 



2 PC and PS/2 
t Compatible 

In designing PC-MOS, we 
knew our first priority was 
to exploit the minicomputer 
capabihties of 80386-based 
PCs & PS/2s. But we went 
further, and developed a 
system vrfiich would be fully 
existing PCs, PC ATs, and 
sacrifice. You’d expect 


5 Familiar 
• Commands 
Like DK and COPY 

Just as you don’t have to 
leam a vdiole new array of 



software to take advantage of PC-MOS/386™ neither do you 
have to leam an entirely new set of commands. 

Instead, the system builds on the knowledge you already 
have. “COI^” still copies files, and “DIR” still gives you a 
directory listing. As you might expea, we didn’t stop there. 
There’s a wealth of features that have strengthened the com- 
mands you know, making them more powerful and easier to use. 


3 


One, Five, Up to Twenty-five Users 


• From the beginning, PC-MOS/386' 
designed as a versatile operating system wdiich 
coukl suppon twenty-five users as easily 
as it supports one. The system comes in 
single, five, and 25-user modules, so 
you’re able to stan with what you need 
and expand when you’re ready. 

In a multi-user setting, PC-MOS/386™ uses the 
computing power of the host PC to drive workstations 
linkd to standard RS-232 ports. 


You can choose from a variety of work- 
stations. Mbt and match dumb terminals 
costing under $500 each with PCs and 
PS/2s running our terminal emulation 
software. 

All of the host’s resources can be 
shared. Programs, data, hard disks, 
tape backup units & printers (including 
high speed laser printers) are suddenly available to all 
users. An 80386-PC has minicomputer potential. 
PC-MOS/386™ you can “mini” your micro. 






of Users Will Choose PC-MOS/38^ 


6 


Concurrently Supports Virtual 8086 and 
• 80386 32-Bit Mode 


9 


Remote 
• Access 




80386-based PCs & PS/2s are dual-personality computers. To 
run DOS programs, they act as PCs with a 640K memory limit. 
But to take advantage of their minicomputer capacity, they operate 
in true 80386 mode wdiich lets them address up to four gigabytes 
of memory. PC-MOS enables the 80386-host and its workstations 
to independently switch between these modes-making DOS 
compatibihty and 80386 power simultaneously possible. 


It’s been said that information is 
power.. which makes PC-MOS/386™ a deadly weapon to your 
competition. Imagine on-the-road salespeople being able to file 
call reports and access your latest inventory data. Picture execu- 
tives being able to access your corporate database from across 
the country, or around the world-giving them the information 
they need, when they need it. 

Visualize branch offices tapping time-critical data with 
nothing more than a modem and a workstation. Working at a 
home office in the evening or over the weekend suddenly gets 
awfully productive. And that makes good business sense. The 
kind of sense you can’t afford to be without. 


^ Multi-Taskiiig 

M 


While it’s true you could look else- 
where for multi-tasking, vtiiy would you 
want to? The other multi-taddng (grating" 
system is not now, nor is it planned to be, 
multi-user It won’t even run multiple DOS appli- 
cations in multi-tasking mode. 

Now consider PC-MOS/386” At the touch of a key. 



iL_ 


you can switch between up to 25 different tasks. And if you have 
woritstations connected to a host, they get multi-tasking, too. 
Fmally...a system that won’t hold you back. 



The Price...As you 

'• evaluate operating systems, 
ask yourself if it’s reasons you’re consider- 
ing...or rhyme. Ask if you’re getting a 
system for tomorrow, or one that was made 
fo yesterday See if you’re being forced to bi^ 
new hardware because of their software. 
And consider this. 

Only one iterating system in the world can 
give you the raw power, features, and funaionality that you 
demand. Its name is PC-MOS/386IV'‘-^j^ — 

And it’s immediately availaWe in L .n 
one, five and 25-user versions starting 
at $195. 


ulu luiiciiviioiiijr liiai y\ju 


S FSe/Record Lockiiig and 


Security When you decide to 
implement either a network or a multi- 
user system, there’s a two-fold ptoHem 
which must be solved: protecting 
your work fiom accidental misuse 
and securing it from intentional theft. 
PC-MOS/386™ solves both aspects of this problem. Password 
protected security allows you to assign file, directory, and task 
access to each user Phis, files and records are locked using either 
PC-MOS’ proprietary system or NETBIOS emulation. 


PC-MOS/ISe™ it » iradmuik of The SoAwan Link, Inc. PS/2. PC AT. NETBIOS, dBASE III, 
MulliMiK, WkirdBrHect, Lotus l'2-3 & SymphaRy, & MUordStar are iradefnariu of IBM Carpi, Athton-laie, 
VRxdi^rfea Corp., Lotus Development Corp., & MicraPrp retpcaively Pnces and technical tpecificatiions 
subject R> change. Copyrichc 01967. Ail Rights Reserved. 


For ihe dealer nearest you, In Georgia: Intcmational/OEM Sales: RcsellersAMts: 
CALL: 8M/451-LINK 404/441-2580 404/263-1006 404/448-5465 



The Software Link/anada CALL: 800/387-0453 
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DEALER INQUIRIES INVITED 

^■MODULAR OPERATING SYSTEM^B 

^irj)THE SOFTWARE UNK 
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The Fast Cure 
For A Slowing 
Hard Disk 



“Vopt It tonrnlNng oft 
mincle. It peitonnt Ht ditk 
norganIzBilon chont In 
lecondt, Intlead ol the 
ndnutet and evan houn toma 
othar uWlUat can taka 
..a bargain, Vopt It latl, tah, 
altaclhfa tnd avan fun to uta. 
What mora could you want?" 


Glann Hart, PC Magazina 
May 12, 1987, Paga 38. 


Tha ovarall aMclancy ol my 
compular tytlam waa tlgnM- 
canOy Improtad.' 

WIIKam Q. Harrtngton, 

Tha HaOonal Law Journal 
Juna 29, 1987, Paga 14. 

Vopt gives you faster hard disk 
access in seconds! 

When DOS creates a fiie, it 
scatters file fragments over the 
disk surfaces, it takes time to 
collect those fragments when you 
need the data, so your system 
runs slower and slower as your 
files grow more fragmented. 

Vopt organizes yourfiles the way 
DOS should have written them— 
contiguously— so file retrieval is 
easy and fasti 

QE to shipping/handling. 
CA add 6% sales tax. 

GOLDEN BOW SYSTEMS 

f 2870 FNIh Avenue 
Sulte201 

San Oiego,CA 92103 

619 / 298-9349 

¥opt operiw with DOS aysiams. tndudlog 
PS/2, wtth S12Kb RAM. 

MyM Is ■ trademark of Qoldan Bow Sysiwns. 


■ COMPAQ DESKPRO 386/20 


software. It does what you want it to, with 
a minimum of fuss. 

An optional 3'/2-inch, 1.44MB floppy 
disk drive merges this machine into the 
world of PS/2s and laptops. All the floppy 
disk configurations, in fact, are optional. 
You can get a 1 .2MB floppy or the normal 
360K floppy. The 3 '/’-inch drive only 
works as drive B:, but you'll probably nev- 
er need to boot from it. 

Compaq has signalled its intentions for 
this machine not only by implementing the 
80387 math coprocessor at 20 MHz, but 
by designed-in compatibility with the Wei- 
tek 1 167 floating-point chip set, the cur- 
rent darling of the workstation crowd. This 
potent processor can perform over 2 mil- 
lion floating-point operations per second, 
and it’s just the ticket for math-intensive 
CAD programs. A number of popular 
CAD and scientific programs are being of- 
fered with 1 167 support, and compiler 
manufacturers are on the verge of publish- 
ing 1 167 libraries for their languages. 

The Weitek/lntel marriage is possible 
because one of the chips in the set is an in- 
terface chip that adapts the Weitek signals 
to the 80387 pinout. Compaq had to add an 
extra set of pins to the 80387 socket, to ac- 
commodate the memory-mapped 1 167. A 
daughterboard holding the three Weitek 
chips plugs into the oversized 80387 sock- 
et, and you move the 387 to the daughter- 
board as well. The 1 167 is a memory- 
mapped device, not bus-oriented. Compaq 
addresses it high up in the 80386’s address 
space. You get at it via CEMM, as though 
it were out in expanded memory. Our test 
machine had the 20-MHz 38'7 and was 
agreeably quick on our floating-point tests. 
As with the EGA, it logged the fastest 
times we’ve yet seen. 

PHYSICALLY FIT The 386/20 is what 
you’ve come to expect from Compaq: a 
heavily constructed and strongly braced 
machine. Moreover, the Deskpro’s key- 
lock is the only non-IBM one I’ve seen that 
locks the cover as well as the keyboard. As 
far as I’m concerned, all keylocks should 
lock the cover. I’ve resigned myself, how- 
ever, to Compaq’s use of Torx screws in- 
stead of the more common Phillips or hex 
heads, and I suppose the people at Compaq 
have resigned themselves to our complain- 
ing about it. 


In use, the Deskpro 386/20 feels unnat- 
urally fast, even to jaded users of 16-MHz 
machines. One observer even accused me 
of running a demo program rather than the 
full program I was demonstrating. She 
simply didn’t believe that any PC could re- 
trieve screenfuls of data and pop them onto 
the screen as quickly as she was seeing. 
After a few minutes at the keyboard, she 



You’ll want Microsoft 
Windows/386 even if you 
miss the introductory 
offer. On the Compaq, it 
performs quickly and 
smoothly, with no 
hitches or glitches. 



convinced herself that it really was that 
fast. 

Compaq is bundling Microsoft Win- 
dows! 3^ with this machine for the fust 3 
months, and you’ll doubdess want it even 
if you miss the introductory offer. It per- 
forms quickly and smoothly on the sys- 
tem, with no hitches or glitches. It also 
multitasks your existing DOS applica- 
tions. You should, however, allow a 
megabyte per application. That way each 
one gets its own 640K, with lots left over 
for disk caching and expanded memory. 
Compatibility is one of those things that 
you Mmost have to take on faith. You have 
to have faith that the manufacturer has cov- 
ered all the bases. In this case, your faith is 
well justified. 

The Deskpro 386/20 is a great machine, 
one that raises the performance ante. Other 
manufacturers are poised to respond. They 
may be able to equal the Deskpo’s overall 
performance, but I doubt they’ll surpass 
it. US 


Bill Machrone is editor and publisher of 
PC Magazine. 
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Now you can develop^ 
picture -perfect 
applications 
at lightning speed. 





Iti easy with CLARION. 

Picture Ms: Envision the convenience and versatility of all 
the tkvelopmerd tools you need, combiTwd with a powerful ■ 
new language that's easy to learn and even easier to use. The 
result is CLARION. 

Lnsbmt development: Ftom prototyping to source code in a 
flash. Generate screera and reports, and corttpOe and test the 
complete range of PC applications— many limes faster than 
you do now! 

CLARION runs M any IBM FO, PS/2, or true compatible with 
320kb of memory and a fund disk drive 

The results are word: firamingrCLARKIN gives you the 
power and time to create better, richer appUcatiorw for single 
users or networks. Without run-time cost Him can even create 
£XE programs wiOt the qotiorudThinslator.ff you can pkture 
itinyourrrdnd, CLAI^N can trwke it a reality. 


Get the CLARION advantage; Give CLARION a run for M 
money. Priced at Just S395 plus shgtpmg, it’s easy to switch to 
our picture-perfect development tool If you’re not completely 
anwzed by the results you get, simply return it within 45 days 
for a full, UTKOnditional refund MasterCard, American 
Express and WS4 accepted 

Tb order CLARION or to receive a sarrrple program. 
simply catttoU-free: 1.800/354-5444 

3 CLARION* 

Jrom BAJ^/^I^GTON SYSTEMS, INC. 

150 East Sampk Road 
Pompano Beach, Florida 33064-3597 
305/7854555 FAX: 1-305/94&1650 
ORCLE 152 ON READER SERVICE CARD 
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.KING YOUR CAREER MORE SUCCESSFUL” 



VERTEX 88 


• One Year Limited Warranty 

• 72 Hours Burn in Work 



VERTEX MINI 286 


• Intel 8080 Base System. 

• 4.77 —10 MHz Clock Speed. 

• 640K Memory on Board. 

• ERSO BIOS. 

' 150W Power Supply. 

• One 360K Floppy Drive. 

• Floppy Drive Controller. 

• AT Type Keyboard (84 Keys). 

BASE SYSTEM $429 

W 20MB HD & Controller S769 


VERTEX 286 

‘ Intel 80266 Base System. 

• 8/16 MHz Clock Speed. 

• 6/10 or 6/12 MHz available. 

• Keyboard Selectable. 

• r.40K Memory on Board 

(aoNS). 

• On Board Clock & Calendar 

• Eden BIOS (w. set up soUwarei. 

• 200W Power Supply. 

• One 1.2 MB Floppy Drive. 

• Hard & Floppy Drive Controller. 

• Enhanced Capacity Keyboard 

• SI 18.7 VER. (3.0» 

BASE SYSTEM $1549 
W/20 MB HO S1829 
WMO MB HD $2039 
W/60 MB HD $2439 
10 MHz Base System $919 
12 MHz Base System $995 


• Fully Assembled & Tested 
Assurance «n U S A 

• 30 days money back guarantee 

• FREE UPS ground in U S A 

• Maior credit cards acceptable 



■ Intel 286 Base System, 

' Chip Technology VLSI Chip Set 

• SI 13 3 VER (3 0) 

' 8-12 MHz Clock Speed 

■ 640K Memory on Board. 

• AMI BIOS (w set up soltwarei. 

‘ 200W Power Supply. 

• One 1.2 MB Floppy Drive. 

• Hard & Floppy Drive Controller 

• Enhanced Capacity Keyboard 
1 101 Keyst. 

BASE SYSTEM $895 

W.'20 MB HO $1195 
W/40 MB HD $1395 
W/60 MB HO $1795 



MONO SYSTEM 
ADD S165 

• Monographic Printer Card + 

• 12 Amber Monitor w/Swivel 
Base 

EGA SYSTEM 
ADD S575 

■ EGA Cam 640 • 480 + 

• 14 EGA MONITOR. 


QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 

IN CALIFORNIA: 1-714-937-1670 CIRCLE 329 ON RFADFR SFRVICF CARD 


'l^RTEX 

■hhanitt/ Ri \fiirih /n, 


COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 

1820 Orangewood Ave.. Ste 203. Orange. CA 92668 

Co[;. 



COVER STORY WINNL. ROSCH 
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Despite a 
shared chip, not all 
80386-based 
PCs perform alike. 

Selections in 
clock speed ratings, 
coprocessors, 
BIOS versions, and 
bus structures 
can combine to 
produce machines 
of distinction. 


n more than a few ways, 80386-based 
computers are like fine wines. To the un- 
initiated, they all seem the same. The feel- 
ing is bred by the thriving market for 
cheap, almost generic 8088-based XT 
clones and 80286-equipped AT compati- 
bles. The advanced state of today’s car- 
bon-paper engineering almost guarantees 
that you can substitute one brand (or lack 
of brand) of AT clone for another with lit- 
tle or no change in either operation or per- 
formance. 

Indeed, as with wines, the only appar- 
ent difference between 80386-equipped 
computers is the shape of the bottle— dif- 
ferent chassis designs that might prefer one 
placement of disk drives over another. But 
it's what's inside that counts, and, with 
computers, the subtleties of taste and nu- 
ances of de.sign can have a real effect — not 
just on how fast you can get things done 
but on what you can do. 

The point was driven home with the in- 
troduction of Microsoft Windowsl386. In 
its initial release, the new operating envi- 
ronment was compatible (according to Mi- 
crosoft) solely with Compaq’s 80386- 
based computer lineup. A more 



generalized version was scheduled for re- 
lea.se later. 

Some of the differences between com- 
puters ate intangible. For instance, certain 
PCs have snob appeal based on brand 
name alone. Dropping one on your desk is 
like putting a Cherokee in your driveway 
or Romanfe-Conti on your table. The IBM 
PS/2 Model 80 or Compaq Deskpro 
386/20 on your desk says you can afford 
the best. 

Along with the notoriety, name-brand 
machines can bring teal, tangible benefits, 
too. For instance, part of the manufactur- 
er’s reputation is based on a commitment 
to support, processing speed, construction 
quality, and the simple reassurance that a 
reputable company probably won’t close 
up shop and leave you holding a bag full of 
malfunctioning microprocessors. 

No single 80386-based PC ranks as best 
on all counts. You don’t get status and low 
price in the same package, for instance. 
All practical computer packages inevitably 
embody some compromises. Because of 
the higher prices of the technically ad- 
vanced parts needed to boost performance 
to its limits. fa.ster machines inevitably 
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tend to be more expensive. (The relation- 
ship between speed and price is not always 
proportional, however, nor is the more ex- 
pensive machine necessarily faster.) Other 
equipment may incorporate features that 
will endear it to you in particular situa- 
tions. For instance, big. fast hard disks can 
work wonders for a network, and built-in 
communications ports can benefit a mul- 
tiuser installation. 

Finally, not everyone needs an 80386- 
based computer. If you plan on using a 
computer for just one Job — for instance, 
keeping books or making them — you 
won’t need the multitasking power of the 
80386. If you’re looking for the most per- 
formance per dollar spent, mail-order 
high-speed AT compatibles are still among 
the best bargains around. 

But if you’re concerned about the fu- 
ture. the PCs equipped with the 80386 mi- 
croprocessor are the only way to go. Not 
just faster, they are architecturally superior 
to everything that’s come before in the 
IBM environment. Settle for something 
less today, and you’ll me your decision to- 
morrow. 

WATCHING THE CLOCK Undenia- 
bly, the biggest allure of 80386-based PCs 
is performance. A machine that runs twice 
as fast as an ordinary 80286-based AT will 
potentially get your work done in half the 
time. Once applications that use 32-bit 
code become available, that performance 
level will likely double again on the same 
equipment without any other change. 

But when it comes to performance, all 
80386-based PCs are not created equal. 
While the latest heavy-duty 80386 hard- 
ware promises to triple or quadmple the 
throu^put of plain ATs on ordinary DOS 
software, some systems won’t even dou- 
ble the AT level of performance. 

No one factor can explain these surpris- 
ing differences. The performance of 
80386-based computers varies with clock 
speed, memory type, and overall system 
architecture. 

The most obvious — and most publi- 
cized — difference between various 80386- 
based computers and PCs in general is 
clock speed. Advertisements are full of 
claims quoting number of megahertz; in 
today’s commercial 80386-based PCs the 
bottom end is encountered at about 14 


MHz and the top at 20. 

The clock in question has little to do 
with the time of day — it counts nanosec- 
onds instead of hours. Its function is to 
keep the computer’s electronic thoughts 
straight. It works more like a metronome, 
beating time to keep all the parts of the ma- 
chine humming along in harmony. 

The clock is necessary because com- 
puters process information in the form of 
very brief electrical pulses. Each pulse is 
dealt with separately, in a linear sequence, 
one after another. The computer under- 

The most obvious — and 
most publicized — 
difference between 


various 80386-based 
computers and PCs in 
general is clock speed. 



stands a digital state — the smallest piece of 
information: a bit— -as the presence or ab- 
sence of a pulse at a given instant. 

Although electricity moves quickly, it 
doesn’t move instantaneously. Circuit re- 
sistance slows the pulse and stretches it out 
because a pulse has to overcome both the 
resistance and reactance (mostly capaci- 
tance) of the computer circuits and compo- 
nents. Consequently, some discrete period 
is required for the ^11 power of a pulse to 
travel from one part of a computer to an- 
other — and different lengths of time ate re- 
quited for moving between different parts 
of the computer. 

The system clock synchronizes all the 
pulses by allotting a given period for mov- 
ing the electrical charges, then triggering 
the various computer parts to see what they 
have — whether they have received the 
electrical equivalent to a logical one or 
zero — at the instant of the clock nigger. 
Once all the pulses everywhere in the sys- 
tem ate registered, the system can begin to 
shift signals around anew. 


The rate at which these clock beats re- 
cur thus determines how fast information 
can move through the system. The faster 
the clock, the quicker bits are recognized 
and processed. But the speed of the clock 
cannot be increased without limit. At some 
point, increasing the clock speed may call 
on the computer to register information be- 
fore all the pulses in the computer have 
reached their destinations. In addition, a 
faster clock operates at a higher frequency 
(by definition), and higher frequencies are 
more likely to leak between connections 
and register false results. Both of these 
conditions can cause errors. 

Computer chips, too, are rated to oper- 
ate at certain clock rates, limited in speed 
by their internal resistances and reactances 
as well as by their power consumption and 
ability to dissipate heat. A clock that’s too 
fast can confuse the chips and make them 
work unreliably. 

Clock speed is measured in megahertz: 
millions of cycles (or pulses) per second. 
The 80386 microprocessor is designed to 
operate in its slowest form at 12.5 MHz. 
Faster versions are rated to run at 16 or 20 
MHz. This rating is mostly a recommen- 
dation. The 80386 chip can, in general, 
ran faster than the rating screened on its 
case, but reliability decreases (often dra- 
matically) as the clock speed is increased. 

The clock speed inside most personal 
computers is determined by the very pre- 
cise vibrations of a thin slice of quartz crys- 
tal. This crystal may be in a metal package 
by itself on the computer system board or it 
may be combined with other circuits into 
an oscillator module. In either case, in 
80386-based computer systems the crystal 
and oscillator frequency is twice the speed 
at which the microprocessor operates. The 
chip itself cuts the clock speed in half inter- 
nally before using it. In other words, an 
80386 that operates at 16 MHz actually re- 
quires a system clock that can operate at 32 
MHz. 

With rare candor, every maker of 
80386-based PCs reports the actual operat- 
ing speed of the microprocessor chip and 
not the system clock speed on the comput- 
er bus. 

All else being equal, the throughput of a 
computer — how much information it can 
actually process — is directly related to its 
clock speed. A machine that tuns at 16 
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’ _ Conventional 
^ ' Memory 


1MB 

256K chips 


mym* 


80386 

micro- 

processor 


Conventional memory organization requires 
a minimum of 1 MB of memory. Banks must 
be added in increments of 1MB. When 
implemented with high-speed static RAM. 
this organization does not require wait 
states. Dynamic RAM can't keep up with the 
80386 and requires one or more wait states. 


a 




MHz will find answers twice as fast as one 
operating at 8 MHz. 

Of course, all else is rarely equal. Dif- 
ferent microprocessor designs running at 
the same clock speed can work through 
problems at different rates. Factors that in- 
fluence prxxessing speed include the size 
of internal registers (where calculations ac- 
tually take place inside the microproces- 
sor) and the micrtxode used by the chip. 

The more bits in a register, the bigger 
the chunk of a problem that can be worked 
through in a given processing cycle. In the- 
ory. a 16-bit computer can do twice as 
much work per clock cycle as can an 8-bit 
machine. A 32-bit chip like the 80386 
would be fa.ster still. 

Such speed projections assume that all 
the bits of a register are put to use. PC- 
DOS poses a problem for the 32-bit 80386. 
however, because it uses at most half the 
space in a 32-bit register. When working 
on PC-DOS programs, the 32-bit architec- 
ture of the 80386 is really of no benefit. 

Even chips that have the same size reg- 
isters solve problems at different rates. The 
microcode of a microprocessor determines 
what bit patterns cause the chip to carry out 
what operation and how that operation is 
performed. While one microprocessor 
might require 7 simple operations to carry 
out a complex task like adding two num- 
bers. another chip design may require 17. 

For instance, although the 80286 mi- 
croprocessor in the AT has the same size 
registers as its predecessor, the 8086. it can 
perform roughly five times as much work 
at less than twice the clock speed. Clock 
rates are thus only a rough guideline that 
should be used to directly compare similar 
chip models operating in similar environ- 
ments. 

MOVI^G MEMORY In 80386-based 
computer systems, the clock speed is one 
indication of how fast a given machine can 
perform. But in many high-performance 
computers, including most 80386-ba.sed 
PCs. the clock speed determines only how 
fast information is processed inside the mi- 
croptoces.sor chip itself. 

The speed at which the information is 
sent to and taken away from the micropro- 
cessor — both from memory and from 
mass-storage and other system peripher- 
als — is another factor that affects the per- 


formance of the total computer system. 

The 80386 microprocessor operates so 
quickly that most memory chips cannot 
keep up with it. To prevent the micro- 
processor from outmnning the memory 
chips, most 80386-ba.sed computer .sys- 
tems periodically force the chip to stop 
whatever it's doing to give the memory 
chips a chance to catch up. Because the 
microprocessor is essentially doing noth- 
ing but waiting around, these pauses are 
called "wait .states." 

The number of wait states is counted for 
each memory cycle. A memory cycle nor- 
mally requires three microprocessor cy- 
cles — one for the microprocessor to send 


out an instruction telling the memory sys- 
tem which bytes it wants to read, another 
to find the bytes, and a third cycle for the 
memory system to send the requested in- 
formation back to the microprocessor. 
Adding one wait state will increase each 
memory access from three to four cycles, 
slowing down the system by 33 percent. 
Some 80386-based computers may. at 
times, have to endure 2 or 3 wait states per 
memory cycle when accessing .system 
board memory and sometimes 16 or more 
wait states when they read from memory 
expansion boards. 

The reason that wait states are neces- 
sary at all is that most PC designs use Dy- 
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Interleaved memory doubles the amount of 
memory and divides it into two banks. The 
minimum is 2MB. and it must be expanded 
in 2MB increments. One bank contains all 
the odd-numbered 32-bit words: the other, 
... all the even-numbered words. No wail 
stales are required for odd-even accesses, 
raising the overall throughput of the system. 


namic Random Acce.ss Memory (DRAM) 
chips. DRAMs store information as mi- 
nuscule electrical charges, akin to the stat- 
ic electricity that bites your hand when you 
touch a doorknob during dry winter 
months. As with static electricity, the 
charges stored in DRAM chips tend to 
drain off on their own. To prevent this 
brain drain. DRAM chips are periodically 
refreshed. Each stored charge is given a 
small boost to keep it from fading. Com- 
puters can devote from 6 to 12 percent of 
their time to refreshing memory, even if 
their memory chips are never accessed. 

In addition, the very act of reading a bit 
of memory tends to weaken its charge, and 
in many cases the chip must Ex; refreshed 
before it can be read again. Recharging a 
memory chip requires a small but substan- 
tial amount of time, roughly from 1 00 to 
SOO nanoseconds (billionths of a second). 
If the microprocessor attempts to read 
from a DRAM chip before it has been 
completely refreshed, it may gather erro- 
neous data. So the microprocessor waits. 

Most people are familiar with the speed 
ratings of memory chips, given in nano- 
seconds. Perform some simple math, and 
you might think you could calculate the 
speed rating necessary for a computer — 
three cycles of a 16-MHz clock requires 
187.5 ns. But 20O-ns chips won't work 
with zero wait states in a 16-MEEz 80386 
computer. In fact, such a machine requires 
memory chips that are rated faster than 80 
ns. 

"Every DRAM chip haLs an access time 
specification that relates to how fast you 
can get data after you ask for it. That's the 
number on top of the chip that people are 
familiar with." explains David Lunsford, 
systems architect, Dell Computer Corp., 
Austin. Texas. “All chips also have a cy- 
cle time which describes how often you 
can ask for data. With dynamic RAM the 
cycle time is much longer than access 
time. For example, an 80-nanosecond 
DRAM chip has a cycle time of 190 nano- 
seconds. so the most often you can ask for 
data is every 190 nanoseconds." 

One way to avoid the wait is obvious: 
make the DRAM chips faster. Faster chips 
are. however, more expensive and may 
not be readily available. In fact, few 
DRAM chips are quick enough to keep up 
with an 80386 operating full-tilt at 16 


MHz. and those that are tend to be expen- 
sive. Nevertheless, NCR Corp, achieves 
zero wait states in its Model 916 through 
the use of 70-ns. DRAM chips. 

A different style of memory chip, 
called Static Random Access Memory 
(SRAM), can achieve substantially faster 
cycle times. Static RAM chips work on a 
different principle than their dynamic 
cousins. Rather than storing information 
as static-like charges, each memory cell of 
an SRAM chip works like a two-way 
switch, latching itself in one position or an- 
other. A tiny charge of electricity is con- 
stantly supplied to each cell to keep the 
switch ItK-ked in its particular position. Be- 


cause current is constantly supplied, the 
chip does not need to be refreshed. It does 
away with both the refresh time the com- 
puter requires and the need for wait states 
to recharge the RAM. 

Without the need to refresh, the cycle 
time is no longer important. “With static 
RAM. the access time and the cycle time 
are exactly the same, so you can ask for 
data from an 80-nanosecond chip every 80 
nanoseconds," says Lunsford. 

To achieve zertr-wait-state operation, 
the PC's Limited 386-16 uses fast static 
RAM for all of the main memory of the 
system. The static RAM of the 386-16 also 
eliminates the need for memory refresh. 
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speeding performance a few more per 
cent. 

However, static RAM has a major dis- 
advantage: it’s much more expensive than 
DRAM, and the chips don't hold as much 
information. 

STATIC SUBTERFUGE To sidestep 
the need for huge banks of expensive static 
RAM chips, computer makers can use sev- 
eral strategies to make DRAM memory 
appear to work faster. These techniques 
are based on the principle that most memo- 
ry accesses that computers make tend to be 
confined to a narrow range of addresses, 
often sequential. Only a few software 
commands — those to jump to a new mem- 
ory area and those that call subrou- 
tines — break away from sequential opera- 
tion. By optimizing the sp^ at which a 
computer can read sequential bytes, over- 
all system throughput with modest-perfor- 
mance DRAMs can be raised to nearly the 
level afforded by SRAM. 

The most straightforward of these strat- 
egies is the fast memory cache, often using 
SRAM chips. This technique uses normal 
DRAM chips but adds a block of extreme- 
ly fast memory chips that serve as a bufler 
between the microprocessor and main 
memory banks. When the microprocessor 
requires a certain byte of memory, it is 
read directly from the DRAM and loaded 
into both the microprocessor and the fast 
cache. Alternately, a whole block of bytes 
can be read into the cache whenever a 
memory request is made. If a subsequent 
memory request asks for a byte that’s kept 
in the cache, it can be retrieved with zero 
wait states. The only time wait states are 
encountered is when the next instruction 
cannot be found within the memory cache. 

The odds are in favor of bytes being in 
the cache, according to Gary Stimac, vice 
president of systems engineering for Com- 
paq Computer Corp. , Houston. “Almost 
all programs are designed to loop with re- 
spect to frequently used data. For instance, 
in Lotus 1-2-3 the actual calculation of 
cells is a loop that just gets duplicated time 
and time again,’’ he says. 

The “hit ratio” — the percentage of the 
time that the microprocessor actually finds 
the bytes it needed in the high-speed 
cache — varies somewhat with the number 
of bytes in the cache itself. The cache may 


be as small as a couple of kilobytes or as 
large as 64K, the size used by the PC De- 
signs GV-386. Caches much larger than 
that don’t make sense because they ap- 
proach the size of main memory. 

Even with modest cache sizes, manu- 
facturers claim hit ratios as high as 90 per- 
cent — Compaq claims 95 percent for its 
80385-controlled 32K cache of its Desk- 
pro 386/20 Model 300 — although the actu- 
al value depends on the software you’re 
running. With an adequately large cache 
and amenable applications, a system 



‘ ‘Nobody knows what 
will happen with 
OS 12 . Nobody knows 
what will speed it 


up or slow it down . ’ ’ 



equipped with cache memory can run 
nearly as fast as one with no wait states. 

The caching technique is preferred by 
most manufacturers of 80386-based turbo 
boards (expansion boards that add an extra 
high-performance microprocessor into an 
existing computer) and allows them to 
nearly double the performance of the host 
computer. The fast cache memory oper- 
ates at 16 MHz along with the turbo board 
80386 microprocessor, while the cache is 
stocked with bytes from the host’s slow 8- 
MHz memory banks. 

Some manufacturers have reservations 
about memory caching, seeing it as a 
Band-Aid solution that works for some 
software but may have significant draw- 
backs in future applications. 

“Cacbing is a very usable technique. 
It’s very good as long as you can keep your 
code or data segments residing in the 
cache,” notes Dell Computer’s Lunsford. 
’ ‘But once we move into the OS/2 environ- 
ment where a microprocessor must handle 
multiple concurrent processes, a problem 
called thrashing can arise. Every time the 
chip needs code for a different process, it 


will have to reload the cache. Moving code 
back and forth like that will impede perfor- 
mance." 

Others are more reserved in their opin- 
ions. 

■ ‘Caching is a standard architectural ap- 
proach to all the minicomputers, which are 
almost always used in multiuser, multi- 
tasking applications. It’s a well-accepted 
approach,” counters John Patterson, se- 
nior vice president, Tandy Computer, Fort 
Worth. “The honest truth is than nobody 
knows what will happen with OS/2. Al- 
though we have the code, we don’t have 
any applications. Nobody knows what will 
speed it up or slow it down.” 

Problems can arise with memory 
caches. For instance, a program may alter 
bytes in main memory that have also been 
copied to the cache. If the cache is not up- 
dated, then using its unchanged byte can 
result in errors. 

Compaq uses a new support chip for the 
80386 microprocessor called the 82385 
cache controller. 

“The 82385 helps us to achieve data 
coherency and high data integrity. The 
chip prevents the cache memory and main 
memory from ever getting out of sync.” 
says Stimac. The 82385 has “snooping” 
capability, he explains. It can determine 
whether bytes in the main memory of the 
system are changed, for instance, when a 
hard disk is read. The 82385 ensures that 
those changes made in main memory 
aren’t missed when the bytes from the 
same location are drawn from the cache. 

In addition, the 82385 has the capabili- 
ty to buffer memory writes as well as 
reads. Consequently, the system can write 
to RAM with zero wait states. The 82385 
then transfers the changed bytes to the 
main memory of the system. According to 
Stimac, caching memory writes can im- 
prove overall system performance by 
about 10 percent. 

WEAVING MEMORIES A different 
technique breaks the whole memory of a 
computer system into a number of individ- 
ual sections that each operate as a small 
cache. Implementing this technique re- 
quires special RAM chips that can divide 
their address range into a page or a group 
of rows and columns. These special chips 
allow very fast access in one of the two di- 
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Paged memory uses a portion or the 
memory address to access chips that can 
be addressed quickly in 2K blocks. No wait 
states are required while in the active block 
but one or two wait states are required to 
switch from one block to another. These 
RAM devices are often called static-column 
RAM. 


R7T 


rections of their organization. Called page- 
mode access, this technique cuts the num- 
ber of wait states in much the same way 
that a cache does. 

“Essentially, page-mode access is a 
function of the type of RAM chips you 
use,” explains James D. Rogers, product 
manager. Monolithic Systems Coip., En- 
glewood, Colorado. “Once you access 
any location within a page, any other loca- 
tion in that page is accessible with no wait 
states. When you cross that boundary, you 
encounter wait states . ’ ' 

The special chips are called static-col- 
umn or page-mode RAM. Although the 
two terms describe distinct chip technol- 


ogies, in PCs their application is the same. 

In the static-column RAM arrange- 
ment. sequential memory bytes are orga- 
nized in adjacent rows within a single col- 
umn. As long as the microprocessor 
attempts to access sequential memory 
bytes, it can retrieve information without 
wait states. When it dashes across columns 
for the information it needs, however, the 
microprocessor will require wait states to 
allow the memory to keep up. 

Page-mode memory arranges memory 
in individual pages and allows back-to- 
back accesses made within a given page at 
zero wait states. Jumps outside the page 
impose wait states. 


As with true caching, the perfomiance 
of static-column or page-mtxle memory 
systems depends on the page or column 
size that makes up the individual ' 'cache . ' ' 
The larger the cache, the higher the hit ra- 
tio and the better the performance. The 
static-column RAM of the Compaq Desk- 
pro 386/16. for example, cuts the system 
from two wait states to about 0.8. 

Another clever technique called “inter- 
leaved memory" al.st) earns speed gains on 
sequential accesses but is not limited to a 
small page. In an interleaved memory sys- 
tem, the RAM is divided into two or more 
banks, and the microprtx;essor alternates 
between banks when it reads sequential 
bytes. 

Typically, memory will be divided into 
two banks, and for sequential bytes the mi- 
croprocessor will first read from one. then 
from the other, then again from the first. 
While one bank is being read, the other has 
time to refresh itself. As long as the micro- 
processor reads sequential bytes, it will en- 
counter no wait states. 

When bytes are not sequential, the mi- 
eroproeessor has a 50-50 chance of reading 
from the bank that is ready. Otherwise, the 
microproeessor will encounter one or more 
wait states while the requested bank is re- 
freshed. Because of this, there’s a 50 per- 
cent chance of making a hit with no se- 
quential bytes. A four-way interleave can 
reduce wait states by 75 percent. In addi- 
tion, interleaving is often combined with 
page-mode addressing to further improve 
performance. 

Of course, the only way to eliminate 
wait states is to use memory that's fast 
enough to keep up with the micrtrpitKes- 
sor. In terms of practical microcircuits to- 
day, that means using SRAMs or very fa.st 
DRAMs for all system memory. Although 
it is the most expensive alternative, when 
performance counts, it's also the best. 

COPROCESSOR CHOICE As an ex- 
tension of the 80286 microprocessor, the 
80386 is designed to work with all of its 
predecessor's software and hardware. 
Also included in its compatibility is the 
ability to make use of the 80287 numeric 
coprocessor. 

A numeric coprocessor is a special 
form of microprocessor designed to do ex- 
actly one thing well: arithmetic. It can 
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multiply floating-point numbers very 
quickly, hundreds of times faster than a 
general-purpose microprocessor like the 
80386--and with much greater accuracy. 

Because the 80287 is a separate micro- 
processor, it takes its own special program 
code to mn. Thus, software must be spe- 
cially written to use the 80287. It offers no 
benefit to programs that are not written to 
accommodate its needs. 

Many 80386-based PCs include sock- 
ets for installing an 80287. In many cases, 
just any 80287 won't do. The chip comes 
in various speed ratings, from 4 to 12 
MHz. Some systems only support particu- 
lar speeds. Obviously, the faster the 80287 
operates, the better the performance it will 
deliver. 

Better than the 80287 is the numeric co- 
processor designed as a companion to the 
80386, the 80387. Not only is the 80387 
capable of operating at the full micro- 
processor speed of the 80386 (both chips 
come in speed ratings from 12.5 to 20 
MHz), but also its design is much im- 
proved over the 80287. In fact, it’s so 
much improved that it can deliver perfor- 
mance four times better than an 80287. 
The 80387 is code-compatible with the 
80287 and will operate with any software 
that supports the earlier chip. 

But the 80387 is not the ultimate in nu- 
meric coprocessors. Another new chip 
called the Weitek coprocessor has been de- 
veloped for the dedicated workstations that 
are used in computer-aided engineering 
(CAE). Compaq has adapted the Weitek 
coprocessor to some of the machines in its 
line of 80386-based PCs. 

“The Weitek chip uses memory- 
mapped architecture and is a lot faster than 
the ^387 chip. Compared to the 80387, 
it’s about ten times faster at tire micro lev- 
el,” says Stimac. 

The Weitek coprocessor achieves its 
high performance with a design complete- 
ly different from that of the 80287 and 
^387. Consequently, it requites its own 
special software. “'The Weitek coproces- 
sor is not compatible with code written for 
the 80287,” notes Stimac. “But Compaq 
has worked with different compiler manu- 
facturers, who ate in turn working with 
people like Autodesk, so that they can re- 
compile their programs to support the Wei- 
tek coprocessor. In the near future you will 


gel very tremendous performance im- 
provement in CAD applications,” he says. 

COMPAUBIUTV concerns in the 

early days of PCs, the term “compatibil- 
ity” mostly indicated whether the comput- 
er in question could mn Microsoft’s Flight 
Simulator, a troublesome program that 
took direct hardware control of several 
system functions. Today, a more suitable 
concern might appear to be whether a spe- 



The BIOS alone is not 
enough to free 386s 
from compatibility 
problems. Many 
systems stumble 
with nontraditional 
software. 



cific machine will mn Lotus 1-2-3 — or 
whatever program you will rely upon for 
the majority of your daily livelihood. 

With the advent of proven, indepen- 
dently written (from IBM) BIOS codes, 
many of the old compatibility concerns 
have been put to rest. BIOS routines (the 
initials stand for Basic Input/Output Sys- 
tem) link software to the hardware of the 
computer, matching the hardware-specific 
port addresses through which many sys- 
tem features are addressed with simple 
firmware-coded utility routines. 

When a program wants to read a char- 
acter from the keyboard, for instance, it 
may call a BIOS Unction that queries the 
proper input port, reads the character, and 
resets the port for the next character input. 
The software never needs to know exactly 
where the character came from, so it can 
be written without regard to the system on 
which it will mn. 

Phoenix Technologies is credited with 
creating the first BIOS that achieved excel- 
lent IBM compatibility and was available 


to the general market of manufacturers. 
Using the Phoenix code, a company had a 
quick way of making its hardware tmly 
compatible. Its availability is one of the 
cornerstones of the compatible computer 
industry. 

Several newer BIOS systems have be- 
come available in the last couple of years, 
most importantly from Award Software 
and AMI, which have quickly earned rep- 
utations for compatibility with IBM chips. 
Because of these BIOS chip sets, this level 
of compatibility is almost a nonissue 
among 80386-based PCs. 

But the BIOS alone is not enough to 
free 80386-based systems from compati- 
bility problems. Many systems stumble 
with nontraditional software. Some hard- 
ware enhancements won’t work with some 
80386-based PCs. And specific 80386- 
based machines themselves ate generally 
incompatible with the memory-expansion 
options of other 80386-based PCs. 

The newly discovered software trou- 
bles concern the use of specific 80386 fea- 
tures never before present in personal com- 
puters. With no guiding standard, 
manufacturers have implemented features 
and interfaces in tlieir own styles. As a re- 
sult, some software that teaches down to 
80386 hardware may work with one sys- 
tem and not with others. 

'The issue of hardware compatibility has 
two sides: the ability to make use of inter- 
nal accessories developed for earlier-gen- 
eration PCs, and the ability to interchange 
32-bit expansion options with other 
80386-bas^ computers. 

All 80386-bas^ personal computers, 
with the exception of the IBM PS/2 Mcxlel 
80, incorporate 8- and 16-bit internal bus 
stnictures generally compatible with those 
used by IBM’s PC-XT a^ PC AT lines of 
personal computers. Although they don’t 
have to be that way, this compatibility en- 
ables them to make use of off-the-shelf ex- 
pansion cards such as disk controllers, vid- 
eo adapters, and memory boards. 'This 
degree of compatibility gives both you aixl 
the system manufacturer the surest way to 
low-cost system expansion and access to 
the widest possible array of options. 

To accommodate such expansion, most 
80386-based computers operate their in- 
ternal expansion buses at less than the 
clock speed of their microprocessors, 8 
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W1!VE JUST MADE THE BEST EVEN 

Peachtree Conqriete II: llie Business Accounting System 


The success story 
of Peachtree Con^tete 
(now with over 200,000 
users) continues with the 
newest member of the 
Peachtree funlly, Peachtree 
Conq»lete II. Mu^ m<Me than just 
an upxlate, Complete n builds upon 
the compr^ensive features that have 
made Peachtree the leader in small busi- 
ness accountir^ software for nearly ten 
years. We’ve added many exciting new fea- 
tures and designed state-of-the-art methods 
for using the packages. The result— all eight 
modules are even more powerful and easy 
to use, yet sdll priced at just 1199 — a 96 % 
price reduction from the original $4,800. 




in' Windows and Pop-Up Menus. 
Complete n is designed for user conve- 
nience. Use the cursor throu^iout the system 
to make easy “point-and-shoot” selections. 
If you can’t retnember a customer or 
account number while using a pre^ram, 
singly open a window and scroll throu^ 
your customer list or chart of accounts. 
Sdect the informatkMi you’re lotridng for 
directly from the table! 

CB^ Short-Cut Keys. We speed you from 
one function to another without the time- 
consuming task of manually passing through 
multiple menus. 

s' Smart HELP. If you get stuck, the same 
function key wiU always bring HELP to your 
rescue with pop-up windows of information 
that relate to your individual trouble spot at 
both program and field levels. 

Qulck-and-Easy Error Handling. 
Complete II traps errors and gives a plaln- 
English description of the problem along 
with suggested stations. 

[T'Rangc Printing. Print all information 
on a report of sel^ a ^>eciflc ran^ of 
information for print out. A great raturc 
for restartii^ long reports or partial printing 
of certain sections. 



Easiest Installation Ever. Enter your 
company’s information once and it is 
reflected throt^out the system. Complete 
U includes a separate Installation Guide, 
basic Account!^ Primer, eight-volume 
Reference Library and extensive Tutorials on 
each package — all at no extra chargel 
CT* Ideal for Service Businesses. Enter 
information free form on service invoices or 
store pre-deflned paragraphs of up to 160 
characters. Enjoy fiill editing capabilities at 
time of invoice entry. 


Eight Integrated Software Modules 

• General Ledger 

• Inventory' 

• Accounts Recei>'able 

• Fixed Assets 

• Invoicing 

• Job Cost 

• Accounts Payable 

• Payroll 


Complete II includes ei^t software mod- 
ules that may be integrated or installed 
individually and may be distributed among 
separate computers. Install the most critical 
modules Initi^y; add others later. 


C(>MPARE FEATL^RE FOR FEATURE 

SyMrm-VIde Fc^ntm 
NEW C>w 450 repotu 

NEW luimbrr of co mpani ri and conaoUdanam 

NEW Auiomaik meruMirtveti convmkm of your eawing 
ftachtrer BuaincM Accounting dau fUn 
NEW inemsed numeric capacKM to >999.999.999 99 
in key area* 

General Ledger 

• ('hart r< Accounu ittchidn ?6 M^^cMed and 
26.000 u*er-def)ned acttiwM* 

NEW I to I) uaer-deflnrd flical period* 

• Repealing lounul cMric* 

NEW Financial Macrmeni comparitoiw may Include 

cvrreiH pcricKl and year-to-daie with budget and/tx 
prior penud compariion 
NEW Revenir^ (iiumal encrin 
Accottau Scceieable/lavolclng 

• Open item or balance forward ewHomm 
NEW L'p to 14,400 cutiomm 

• Supports partial payments 

NEW I 'ler .defined term codes and aging period* 

NEW AuioRuiK iranaacilorts with monthly. M-mumMy. 

(juarterly sefn antHol. and annual frequency options 
Accounts Payable 

• l'p to 14,400 vendors 
NEW Panlal payment* of involcr* 

• Cash retirement* forecasting by due date 
NEW I'ser .defined billing cycle nn auiomatic mvokn 

• Chrikt pnnied with unlimited Invoice IMuig on tiub 
NEW Abdlty to void and rrpnm checks 

invemoey 

• Suppon* average, last puKhasc and sundard 
costing methods 

• Up to 19.500 InvetMury Items (SKl's) 

NEW Automaik price change on muhlpk hem* by 
percent or amount 
Fixed Asset* 

• Handle* 13.000 a**nt and 13 methocta of 
drprcciaiion 

NEW lipdaird lo handle current ua laws 
Job Com 

• Tracks com* and profliabikry on a lobby. job ha»i* 

• C o mp a res esiimaicd casts wMh art^ costs for 
tpecIHc tasks 

Payroli 

• Built In current year federal, state, city and 
county tax tables for all 50 states with automaik 
calculation capabiUtie* 

• Automatic payroll prtx-eMing swpponn^ hourly 
salaried, commission or draw-a(^nM<«KnnM**kin 

NEwK,'2r,.,. Ukorporaicd into program 

• Prorrsses up to 3,900 emptoyen 
NEW Supports Cafeterta Plan 

• I'ser fmxUnaMe las caMev with update* published 
regularly by Peachtree Software 

NEW Piirned and magnctK’ medu W.2t generated 
auiomaiicaBy 


Call Now to Order 
or for a Dealer Near You 

1 - 800 - 247-3224 

In Georgia, call 1.404-564.5800 



z 


Limited Time Offer: Special 
Upgrade for Current Customers 


For 90 days (through December 1987), 
Peachtree Complete registered users can 
purchase a Complete II upgrade with all 
the new features and enhancements for 
only $99*. Call today with your Peachtree 
Complete serial number: 1-800-822-2821 
or 1-800-247-3224. 

Buy Forms Direct from Peachtree 
Enjoy the convenience and ecofKxny of 
buyi^ your forms directly frcmi Peachtree 
Softw^ with guaranteed con^jatfotilty. Call 
1-800-953-6485 to order forms. In Ohio, 
call 1-513-973-0110. 


Z 


Money-Back Guarantee 



When you purchase Peachtree Complete n 
directly from Peachtree Software, you're 
protected with a 30-Day Money 
Guarantee. If you’re not sati^M, simply 
return the product in saleable condition 
within 30 days and your purchase prke will 
be pronmtiy rcftindcd. (A $20 restocking fee 
will be charged If disk bag is opened.) 

And, of course. Complae n is bad^ by 
Peachtree Software's famous technical sup- 
port, labeled by In/oVMd as "the finest in 
the industry". Technical assistance is avail- 
able for $1 per minute with a 20-oiinute 
minimum via a toll-free telephone number. 
You only pay for what you need, without 
unnecessary support contracts. 

Hardware Spcdllcatloaa 

Reoutres PC/MS-DOS vcnlon 2.0 or hteher with 384K oT 
usable meroory with a minimum 10 MB hard t^. For uae 
with Che IBM* PC. PC XT. PC AT. Pcnonal SratniV2TM 
and compadMca. 534* media optkmally available. IBM ia a 
registered tradem^ and Personal SmaiV2 is a trademark 
of Intematkmal BusicicM Machines. Not copy protected. 
'Plus 112.50 shipping and haiMllicw Money-back 
guaranicT docs not apply to upgrada. 

Tb Order by Mall, Send $199 
Plug $12.90 Shipping and Handling tOi 
(In Georgia, add i^ipUcabte tales tax.) 

Peachtree Software 

A Mrmbtr c/ fibe IMHUgtnS Syttemt Pamify 

4355 Shackleford Rd.. Dept. PCM 12 
Norcross, GA 30093 
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■ 80386-BASEDPCs 


MHz (for compatibility with AT expan- 
sion options) being the preferred perfor- 
mance level. 

The lower speed is necessary because 
most expansion cards won’t operate much 
faster than 10 or 12 MHz. Of course, this 
lower bus speed means that accessing any 
expansion cards will reduce system 
throughput, sometimes severely. 

To wring more performance out of of 
their systems, some manufacturers allow 
you the option of mnning the expansion 
buses of their machines at higher speed. 
For example, the PC's Limited 386-16 
jazzes up bus speed to 12 MHz on de- 
mand, selected through the system setup 
procedure. Some expansion products may 
not operate at this rale. 

Other, more subtle incompatibilities 
may arise. For instance, the PC’s Limited 
286 series of computers uses a memory 
bus strucnire that varies slightly from that 
of the IBM’s PC AT. Some third-party 
memory expansion cards won’t work in 
those machines. Similar problems may 
arise with other manufacturers’ computers 
and expansion products as well. 

More vexing is the lack of consensus 
for 32-bit expansion of 80386-ba.sed com- 
puters, Without a doubt, full 32-bit expan- 
sion is the only way to achieve top perfor- 
mance with add-in products for these 
machines. But a lack of standardization 
has prevented the influx of 32-bit-ba.sed 
boards. 

One facet of the problem is purely 
physical. Different manufacturers locate 
the additional connections for the extra 16 
lines of the data path in different places. 
Some, notably Intel, extend the connectors 
of the standard AT bus to accommodate a 
full 32 data bits. Others add extra connec- 
tors at various places on the system board 
that solely accommodate memory expan- 
sion. The former technique, while provid- 
ing for more memory, also permits the 
possibility of adding other 32-bit compo- 
nents, for instance, a wide-bus hard disk 
controller. 

Intel adopted this strategy for its AT- 
compatible iSBC-386AT OEM system 
board, which is used by more than half a 
dozen machine manufacturers. The popu- 
larity of this board has lead to its accep- 
tance as a de facto standard of sorts for 32- 
bit expansion, with at lea.st one non-Intel 



Static RAM 


Dynamic 

RAM 


Optimal cache memory architecture 
requires a sophisticated controller such as 
the Intel 82385. The controller interacts with 
the processor, continually loading the fast 
cache memory with data the processor is 
likely to need. It also stores memory as it 
writes in the cache, as programs often 
IP reread what they have just written. The 
result is typically less than half a watt state. 
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memory I 








board using the same structure for its wide 
bus slots. 

The expansion slot architecture is de- 
pendent on the underlying structure of the 
host computer’s memory bus. Thus, it is 
unlikely that systems using different mem- 
ory technique can share memory expan- 
sion boards. Products with four- way inter- 
leaving would not work with systems that 
have two-way interleaves. Dynamic mem- 
ory boards won’t work in static RAM sys- 
tems. Caching systems, however, hold the 
potential of working with other tech- 
niques, depending on their underlying 
structure. 

Bus architecture can affect perfor- 


mance as well as expansion. Two exam- 
ples are IBM’s Micro Channel and Com- 
paq’s Flex Architecture. Both systems 
allow, in their own ways, information to 
be shifted differently — in particular, fast- 
er — than in earlier PCs. 

Because IBM is treading new ground 
with the Micro Channel, it need not abide 
by traditional standards or worry about 
hardware incompatibilities. Consequent- 
ly, the Micro Channel runs faster and more 
intelligently. For instance, the PS/2 Mrxlel 
50 is able to transfer information from hard 
disk nearly twice as fa.st as an AT despite 
having a clock speed which is only 20 per- 
cent fa.ster. 
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Presenting the powerful Epson* Equity" line of personal computers. 
Three machines offering you outstanding speed, power, expandability and 
options. And with their XT7ATicompatibility, you can choose from hundreds 
of software programs and peripherals made for business. 






It htis everything to do with what 


makes it an Epson. Intelligent design, inspired performance, legendary 
reliability, exceptional value. That’s why you buy an Epson. 



WHEN YOirVE GOT AN EPSON. YOITVE GOT A LOT OF COMPANY. ' 


XTita tndrmarkand ATuareguicird trademark of International Btuinew Machines Corporation. Epson isaregitieied trademark of Seiko Epson Corporation. 
Equity is a trademark of Epson America, ItK., 2780 Lomiia Blvd.. Torrance, CA 90505. (800) 421*5426. 






ALL PRODUCTS, LOWEST PRICES. 
EXPERT ADVICE 


INTRODUCTORY OFFER 


$895 


Hitachi COR-1503S CO-ROM drive 
and your choice; 

-Gr^r Electromc Encyclopedia {+$80 after 1/68) or 
-Microsoft Bookshelf with MS-DOS Extension or 
-McGraw-Hill Science and lechnical Reference Set or 
— PC SI6 6l7 PC Software Programs 


■Hitachi CDR-1503S CD-ROM DRIVE $729 

with Digital Audio Input/Output $929 

FuH height - standalone ■ front auto load - Hi-R CO audK) capa- 
t)iiiiies(with CD-PLAY described below) • daisy chain capabil- 
ities - 1^ IBM PC/XT/AT and full compatibles 

*Hit3ChlCDR-3SOO CD-ROM DRIVE $629 

with Digital Audio Input/Output $979 

Half height - internal mount ■ same features as Hitachi 
COR-1503S 

*WORM DRlVES-400 MB $2799 

-800 MB $3799 

Fui heighi - standalone - tor I6M PC/XT/AT and full compatibles 

^Caii for pricing on all Hitachi. Phillips. Denon. Sony and 
PanasooK dnves 


SOFTWARE FOR HITACHI AND COMPATIBLE 
CD-ROM DRIVES* 



■CD-PLAY $95 

Permits user to play CO audio disks RAM 
resident "Pop-up” accessory • compat- 
ible with all mator software - recognt2es 
CO and displays track title information - 
outputs to headphones or stereo am- 
pkher 

'CD PLAY + SAMPLER $195 
Same features as CO-PLAY pkis CO sam- 
pling functions lor electronic musicians 


'CD-TEST $195 

tests accuracy of data storage on CO audio disks ■ tor 
audiophiles. CO-Professionals (available soon) 


■CO-UTILITIES $195 

Quck Basic routines permit software developers to access CO- 
ROM/Audio dnve capabilities 


”COP sells all CO-ROM software products including the 
International Oicbonary of Methane and Biology ■ Med Line - 
Library References and indexes - Encyclopedia of Chemical 
technology - Corporate Databases 

^COP otters many CD-ROM software products on a low 
cost two week tnai basis Call tor details 

^Call tor Prices/Catalogues Speaal prices tor first lime 
customers, computer dealers, corporate/governmeni ac- 
counts. kbranes. educational Institutions internabonal ship- 
ments a specially 


TO ORDER CALL 80B-MEGABYTe (634-2298) 

INQUIRES CALL 212-996-6999 ( 

Policy Credit cwdtMileBifs oof chwduntHortorrtipped 

Stepping and handing extra Personal and company checks re- | 
quire3 weeks to clear for taster delivery use your credit card I 
(add 3% lor MC and Visa, add 5% tor AMEX) or send a cashi- 
er's check or bank money order Hew Ybrk resKients add 825AI ( 
saiestax AJipncesareUS A pncesandaresubiecttochange I 
and all items are subfcct to availabihty Detective software will ’ 
be replaced with the same item only Hardware wUl be replaced 
or repaired within the terms and limits of the manufacturer's \ 
warranty We cannot guarantee compatibihty. All sales are fi- 
nal and returned shipments are subfM to a restocking tee , 

I CDP 

Compact Disc Products. Inc. 

217 East 85th street (Suite 216) j 
New YorX. NY 10028 

{ 

non VO nuo»n non 00 mow nouas phow no- 
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Compaq retains PC compatibility on its 
bus but splits it into two parts, one side for 
memory and one side for system I/O. The 
two sides can operate independently and 
concurrently, and each can be optimized 
for its own particular purpose. On hard 
disk operations, the Compaq architecture 
is nearly as fast as the Micro Channel .even 
though it operates at a lower clock speed. 

MASS STORAGE Nearly all 80386- 
based computers come with some sort of 
high-speed mass-storage system . After all . 
the supercharged performance of an 
80386-based PC would be hardly worth- 
while if you have to spend 90 percent of 
your time shuffling floppies and waiting 
for programs to load. 

At one time, nearly everyone lumped 
all hard disks together. They were simply 
better and faster than floppies. The AT 
changed the hard disk perspective by put- 
ting increased emphasis on average access 
time, the speed at which the hard disk 
could locate any given byte in its memory 
domain. All disks were classed as cither 
AT-spccificalion (with an average access 
time of 40 milliseconds and quicker) or 
cheap stuff (more laggardly drives). 

While a swift disk with a low average 
access time is of even more importance for 
80386-based PCs (the quicker the bet- 
ter — speeds under 28 ms. are the most de- 
sirable, and 16-ms. drives are available), 
another figure of hard disk merit also de- 
mands attention: the data transfer rate. 
This specification indicates how quickly 
the processor can shift blocks of data from 
magnetic memory into system RAM. 

Use of 80386 technology makes data 
transfer rate important because computers 
can. for the first time, deal with data that 
moves faster than bytes can be peeled off 
the conventional hard disk. Although the 
5-MHz data transfer rate of the traditional 
hard disk seems fast enough, PCs and XTs 
were not capable of dealing with informa- 
tion at that rate. Even ATs could not ac- 
commodate it quickly enough. Hence the 
actual throughput of a mass-storage sys- 
tem. the speed at which data could actually 
be put in memory and used, lagged far be- 
hind the rated 5 MHz. 

Computers based on the 80386 micro- 
processor are more than fast enough to ac- 
cept information at the peak rate at which 


standard hard disks can deliver it. At the 
same time. 80386-based PCs tend to work 
on bigger, more complex problems in- 
volving larger numbers and bigger blocks 
of data. The new machines demand faster 
and more efficient mass-storage handling 
to facilitate the type of high- volume work 
they will be doing. 

Several techniques have been used for 
improving hard disk data transfer perfor- 
mance. One impediment to better perfor- 
mance is the data channel barrier. All PCs 
based on the original IBM design have se- 
vere design weaknesses in moving infor- 
mation from disk to memory, which is the 
primary limit on throughput. All comput- 
ers designed to be compatible with the 
original PC are inherently handicapped by 
this architecture. 

The Micro Channel architectuie of the 
IBM PS/2 Model 80 avoids this encum- 
brance by starting with a clean design 
slate, totally redefining the bus structure. 
It’s effective enough to more than double 
the throughput of PS/2 systems compared 
with those based on PC architecture, all 
else being equal. 

Another technique used for boosting 
data transfer speed is to speed up the disk 
itself by using a different disk-to-computer 
interface. Both the SCSI (Small Computer 
System Interface) and ESDI (Enhanced 
Small Device Interface) offer faster data 
transfer speeds than the 5 MHz of the con- 
ventional connection — speeds that the 
80386 microprocessor can put to use. Con- 
sequently, manufacturers are adding these 
newer disk interfaces to their products. 
IBM, Compaq, and PC’s Limited offer 
systems with ESDI-interfaced hard disks, 
while Zeos International has built an SCSI 
interface into its 386 replacement mother- 
board. 

No single feature is enough to make one 
80386-based computer better than anoth- 
er. As with vintage wines, a tnily great PC 
is a combination of elements that must 
wotk together, ft must have balance, with 
no one factor dominating. 

Indeed, today’s 80386-based PCs show 
great promise, and they may just have 
achieved an early — and an excellent — ma- 
turity. 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


PC MAGAZINE 
118 


If yoliVi' (ivi'r tiiid the plufi pulled 
uti Vdiir PC, jiisl its you were uIxjuI Io 
lltusli a vital re|X)rl, then you know the 
I'rusl rat ion of losing your data so elose to 
eorn|)li‘lioti. As I he data disapi)eared 
from your PC's sereen and memory, did it 
(X-eur to you that the plug had also Ixx-n 
(tiilled on .vottronce promising career? 

Thai's where Deja View™ flashback 
software comics in. 

I)eja\'iew runs on your IHM PC. 
I'S/'? or compatible, automatically protec- 
ting .voiir work in progre.ss from acci- 
dentally pulled plugs, |tr)wer failures and 
surge.s. Frozen keyboards. S.v.stem crashes. 
Cninlentional refxxils. InadverKuilly 
d(deled information on .your screen. And 
a thousand other ixilential di.siisters. 

Kven afitm .vour PC gws dow n, Deja 
\'iew will flash you right back to where 
.you were before the problem. And you can 
continue as if the mishap never (x:curred. 

Deja View is a non-copy-i)rotected, 
memor.v-resident utility that runs along 
with .your application program. It auto- 
matically co|)ies all of .your PC's KA.VI 
;ind video memory onto yrjtir hard disk, 
s;iving your work in [)rogre.s,s. You decide 
the frequency of the Auto-Save function, 
by number of kiysl rokes or speciried 
lime intervals. Or use ibeSave-Now key 
as needl'd. 

Deja View also lets you flip back 
and forth between Iwodiffen'iil apitlica- 
tions by depre.ssingjusl three keys. You 
don't need to save work file.s, exit one 
application, and then load the new 
application and work files. 

Now I here's no need to buy an 
expen.sive battery back-up s.vsiem. With 


a price of only Silo, can ,vou really afford 
to be without Deja View? 

So call Meridiait Technology today, 
or see your local dealer. We’ll show .you 
how Deja View not only .saves .your data, 
it, can iilso save .your neck, and .your 
promising career. 

Ih-j.tW'W .iiiiirst'il i>rl<iM-il iir«-tr;til>nitirksiirM<-ii<lMti 
Ti'i hiHtl't^A. Itt< oth>-r |l^lHill<-l^.lr•'lril(l<■lll;lrk^<l^lh•'ir 

iii.iiiiirtM (im-fN 


\fou’re about 
to experience 

DejaView" 





DEJA/IEW 


TM 


Use it or lose it."'' 


MERIDIAN TECHNOLOGY INC mil 

7 UnriKiraU- Suilt* KlO 


Copyrighted maicu^i 



iWHOLE EARTH ELECTRONICS 


I-S0M2340M 


Complete 

pkifktind^m 

tyttani 


10 Mhz 

WHOU EARTH 

XT TURBO 

Fwtufct Indude: 

• Dual dock ipoed/keyboird swkchaWe 
4.77Mht Md lOMta. 

• MAND NEW (noc rofurtM) tenoui 
mtkB 20MB hiH dtrt and controlar card 

• MOK famoiB mak* floppy 

• AT M koybotfd w/UD atatua 



• Mono^ipNa (Harcuiat compacWa) card 
w/prinaar port 


WHOLE EARTH 

TURBO 386 

Feotuns indude: 

• iSi Norton version 4.0 SI 

• 80366 nan at 16 Mhz 

• Enhanced 101 -key keyboard 

• 64K RAM CACHE 

• 44MB Mlr^cribe 6053 Hard Dkk 

• Monodrorrw frapNcs w/printer port 

• Monochrome monitor 

• I MB RAM • 1 .2 MB floppy dive 


• 640K lr«yed RAM: 

• ISO wBR power ii^pty 

• EMk eRpanPon ikMs 

• RuneyT«00$ 


FIIIE FflEIGHTI 


849 . 


2895. 


FREE 
FREIGHT 

Compiata Syatam 

MAIL ORDERS ONLY 


WHOLE EARTH 

TURBO 2a« 

Ftatum hdude: 

• 1.2 MB floppy ditre ; 80287 coprocenor 
socket: 80^ CPU • MGP card 

• 640K RAM In n ale d ; motherb oa rd has I MB 
cipBCity 

• 6/10 Mhz opwatky spaed (swkchable) 

• 8 em enelon docs; two 8 bk, At 16 bR 

• Paraiel printer pert • TTL monitor 

• AT style keybom 

• 220 watt power supply 


979. 


COHPIETE SYSTEM 
FREE FREIOHTI 

20MR AT 1395. 30FW AT 1495. 
40MB AT 1595. 


Panasonic I080i 169. 

Panasonic I09li 199. 

Toshiba P32 1 SL 499. 

Omnitel 2400 niodem 169. 

PtusHartfcard40 849. 

SixPakPlus64K 149. 

Magnavox EGA monitor 399. 

Toshiba T 1 000 849. 

Toshiba T3 1 00/20 3195. 

Zenith Z 1 83 1995. 

Everex 2MB EMS card w/OK79. 
EverexI /O Plus card 69. 


SVEREX- 

1200 Baud 


•Hay» C CTi y tibte 89 r 


•with loftvim 


Whol* Earth Computer System 
"The Best You Can Buy"' 

• Technical Support Availabla 

• Built and Tas^ In tha USA 

• I Yaar Umitad Warranty 

• 30 Day Money Back Guarantaa 

• Lioanted MS-DOS 3 J Availabla 


FUJI 
Floppy Disks 


w/tystem purd 

• Lowest Prices on thousands of 
other goods sFCC Approved 

• 48 Hour Bum-In 



Plus Hardcard 20 CARDS 


• 20MB hard dtvB 
on 8 card! • Fis h i 

df^doc 



Morto/fnpNci/ports 59. 

EGA MtMmodt Hf. 

CGA whh port. 59. 

I/O Plus w/MGA. CGA... 1 19. 

Hoppy c or er olBf v 25. 

I/O Hus for XT 59. 

SixPakPke dona 

Momory card w/OK 42. 

Ambor moniter TTL. 89J 

Sa^ 225 w/WXI 279.1 

RAMchtaa. CAU. 

NECV20 LOWEST 

Ftoppias. BCSTPWCBS 


Mountain 

Tape 
Beck-Up 
40MB 399. 




SOFTWARE 

First Pubibher 89 . 

First Choice 89 . 

Pacemaker 3.S/S.25 CALL 

F^hi Simulator 31 

Word Perfect 4.2 109, 

EGA Paint. S5. 


About Whole Earth Access 



WHOLE EARTH ELECTRONICS 

2990 7th Street • Berkeley, CA 94710 

cuRomer upport: 415-653-7758 


‘The Company That Calls You Back” 

Whole Earth Access stores, well known throughout Calfomia, now sell the finest 
computer products nationwide. We provide tot^ customer satisfaction at the lowest 
possible prices. We have 400 employees, we perform over 1 0,000 customer transac- 
tions a week, we do over $70 rniion business per year! In all, we have the ability and 
commitment to take care of our customers. 

Errors subject to correction 




1-800-323-8080 

MAIL ORDER ONLY 


CIRCLE 528 ON READER SERVICE CARD 
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TRADING UP TO A 



Replacement 
80386-based system 
boards will boost 
the power and 
petformance 
of any compatible. 


ou’ve probably seen enough dire warnings 
about the dangers of static electricity to 
computer components to be wary even of 
peeking inside your system unit, let alone 
replacing your whole motheiboard with a 
386 system board. Contrary to what you 
may think, the surgery is simple, the dan- 
gers few, and the results will be astound- 
ing. 

The advantages won in updating either 
an XT or AT to an 80386 microprocessor 
are overwhelming. The result is a comput- 
er that’s better and more powerful than 
anything you’ve had before. For ATs, it 
means a twofold performance improve- 
ment; for PCs and XTs, almost twenty- 
fold. 

Moreover, system board replacement is 
one sure way of overcoming the handicap 
of a dead-end microprocessor, one incapa- 
ble of handling the latest software technol- 
ogies such as the multitasking of DOS pro- 
grams. Compared with the cost of a new 
80386-based PC, updating your existing 
machine with a new system board will 



save you hundreds, perhaps thousands, of 
dollars. And the up^te gives you some- 
thing to do with a computer that today 
seems more suited to holding papers down 
or doors open than processing data. 

System board replacement is a more in- 
tegrated solution than simply sticking a 
386 turbo board into your XT or AT. Al- 
though more expensive than an add-in tur- 
bo, the system board delivers smoother op- 
eration, particularly of the video and in- 
put/output (disk) subsystems. The 
differences in installation time and diffi- 
culty are insignificant. System boards are 
no more delicate than other add-in boards. 
If you can handle a video adapter, you 
won’t have trouble installing a new moth- 
erboard. 

The bigger risk is compatibility. Once 
you’ve replaced the IBM system board in 
your PC, XT, or AT, you will have lost the 
valuable IBM BIOS (Basic Input/Output 
System) contained in the on-board ROM. 
By definition, the IBM BIOS is the most 
IBM-compatible BIOS available. The new 
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system board will include its own BIOS, 
one guaranteed to have non-IBM origins. 
A slight chance exists that some software 
may not work with a non-IBM BIOS. 

At minimum, you'll lose compatibility 
with the BASIC interpreters included with 
PC-DOS. You’ll have to get a generic ver- 
sion of Microsoft BASIC, such as GW- 
BASIC, to run whatever interpreted BA- 
SIC programs you already have. 

Most replacement system boards come 
eomplete with a set of the very compatible 
BIOS chips made by companies like Phoe- 
nix Technologies, Award Software, and 
American Megatrends International. With 
these, you’re unlikely to encounter diffi- 
culties tunning any major commercial ap- 
plication. 

Admittedly, 80386-ba.sed system 
boards are still expensive, possibly worth 
more than the current value of the machine 
you’re going to slide them into. An 80386 
microprocessor alone can cost you $300 to 
$400, the price of an entire 80286-based 
system board by mail order. But for any- 
one who needs top performance and the 
key to tomorrow’s software technology, 
the cost-benefit analysis of a system board 
transplant rules strongly in favor of sliding 
in an 80386-based system board. 

FimiSG ROOM The biggest problem 
you'll face in installing a new system 
board in your computer will be finding a 
board that will fit and work with the com- 
ponents you already have. While expan- 
sion boards have been standardized into 
one near-universal size for interchange- 
ability, 80386-based replacement system 
boards are much more limited in the scope 
of their host compatibilities. 

For instance, the fundamental differ- 
ence between XT and AT system boards is 
easy to grasp. Hold one in your hand, and 
you’ll see that the larger ehassis of the AT 
is built around a larger system board. Con- 
sequently, replacement system boards 
must be sized to fit inside the cases of dif- 
ferent models of possible host personal 
computers. To make a successful system 
board transplant, you’ve first got to find a 
board that will fit into the chassis of your 
computer. 

differences don’t end there. Al- 
though the system boards used by the IBM 
PC and PC-XT have the almost the same 


width and depth dimensions, for instance, 
they feature different numbers of expan- 
sion slots and different slot spacing. The 
PC has five expansion slots, each set 1 inch 
apart. The XT fits eight slots in an area 
only slightly larger by shrinking the spac- 
ing between boards to 0.8 inch . 

Put a replacement board meant for one 
cha.ssis into another, and the expansion 
slot connectors on the board won’t line up 
with the retaining brackets on the chassis. 



Much of the allure of 
replacing your system 
board is you can take 
advantage of expansion 
boards already in 


your computer. 



A replacement system board meant for one 
system won’t work in another — unless you 
don’t care about expansion. Expansion 
boards — including such necessities as the 
display adapter and disk drive control- 
ler — just won’t fit. 

On the other hand, there are some sur- 
prising similarities among system boards. 
Some widely divergent computer designs 
use system boards of similar size. The rela- 
tively new XT Model 286 is an XT in size 
and shape but an AT in performance. Re- 
placement 80386 system boards designed 
for the XT will fit into the XT Model 286 
chassis, yet will still about double the per- 
formance of the 6-MHz, no-wait-state 
IBM original — in addition to endowing it 
with all the inherent multitasking features 
of the 80386 chip. (Other incompatibilities 
may daunt you. however, such as with the 
keyboard or hard disk controller.) 

Matching an 80386-based replacement 
system board with a PC- or XT-compatible 
computer — as opposed to those bearing 
the official IBM label — is more perplex- 
ing. In general, the cheaper, non-name- 
brand clones are better candidates for such 


an upgrade because their original system 
boards are mote likely to be exactly pat- 
terned after the IBM original. The design 
teams of major manufacturers of IBM- 
compatible computers are most likely to 
have wandered in their own, independent 
directions to make their products stand out 
from the rest of the market and gain a com- 
petitive edge. In particular, the smaller- 
footprint computers like the AT&T 63(X), 
Tandy I0(X), Epson Equity I, and Leading 
Edge Model D won’t be compatible with 
standard replacement system boards de- 
signed for IBM hardware because IBM- 
size boards simply won’t fit, and boards of 
the proper dimensions are not yet avail- 
able. 

The AT and its clones present a similar 
situation. Direct replacement system 
boattls are available for the IBM PC AT, 
and these same products will fit many of 
the lesser-known clones that use chassis 
with the same mounting measurements as 
the IBM original. In addition, reduced- 
size 80386-based replacement system 
boards are becoming available to fit the AT 
chassis as well as many of the the smaller- 
fooqirint chassis used by many clones. 

Most AT compatibles as well as XT- 
based machines use the same slot spac- 
ing — 0.8 inch — so if you can get a board 
into the machine, you can usually make it 
work if you’re willing to be clever with the 
mounting hardware. For instance, a re- 
placement system board with entirely dif- 
ferent mounting-hole spaeing can be in- 
stalled in a chassis by insetting a hold- 
down screw (and spacer to keep the board 
at the proper height from the bottom of the 
chassis) in each mounting hole in place of 
the standard mounting hardware. 

POWERFUL PROBLEMS Size isn’t 
the only consideration when you want to 
install a new system board inside a non- 
IBM host ehassis. While most replace- 
ment system boards use IBM-standard 
power connectors, the system boards of 
some compatible computers use a different 
wiring scheme. As a result, you may not 
be able to plug the power supply of a non- 
IBM computer into a standard replacement 
system board. Compounding the problem, 
you’re unlikely to be able to buy connec- 
tors to match your loosely compatible 
computer power supply to a new system 
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i |T|j 386 Replacement Board.s: 
i ^ n Summary of Features 

(Products listed in ascending price order) 

Zeos 386 

Motherboard 

$1,395 

jL*: 

Hauppauge 386 

MotherBoard 

$1,495 

Ai 

Dyna SX386 
$1,650 

Intel iSBC366AT 
$1,995 

Monolithic 

Microframe 386 
$3,295 

Speed 

16/20 MHz 

20 MHz 

1&20 MHz 

16 MHz 

16-20 MHz 

PC, XT AT compatible 

AT 

PC. XT 

XT AT (with 
modification) 

AT 

AT 

BIOS type 

Phoenix Technology 
or Award Software 

Award Software 

Amencan Megatrends Phoenix Technology 
International 

American Megatrends 
International 

On-board memory 

2MB 

IMB 

2MB 

512K 

2MB 

Maximum memory 

16MB 

16MB 

2MB 

16MB 

SMB 

32-bit expansion 

• 

• 

O 

• 

O 

Number of slots 

8 

6 

8 

8 

8 

Coprocessors supported 

80287 80387 

80287 80387 

80287 80387 
(requires adapter for 
387) 

60287 80387 

80287 80387 

Keyboard compatibility 

AT 

XT 

XT (AT optional) 

AT 

AT 

XT/AT connection facilities 

Keyboard, speaker, 
reset, keylock, power 
on. floppy-disk port 

Keyboard lock, power 
on. speaker 

Speaker, keylock, 
power on 

Keyboard 

Keyboard, keylock, 
speaker, running LED 

^ —Indicates Editor’s Choice •— Yes 

>-No 






board. Such connectors can be hard to get, 
particularly in small quantities. 

Upgrading an ordinary IBM PC to 
80386 status poses another power prob- 
lem. The PC’s 63.5-watt power supply 
probably won't be sufficient to operate a 
full-fledged 80386-based computer sys- 
tem, which may draw more than half of its 
potential. Besides the system board itself, 
you’ll have to upgrade to about 135 to 150 
watts to make the new system run reliably. 
You should be able to find a Taiwan-made 
1 50- watt power supply for under $50 
through the direct-mail retail channel. 

KEY DIFFERENCES Another difficul- 
ty that may not be discovered until too late 
is the keyboard. You’ll probably want to 
use your old keyboard with your new sys- 
tem board, but they might prove incompat- 
ible. IBM has offered three different key- 
boards for various models of PCs, and 
while they all use the same connector, they 
are not completely interchangeable. In ad- 
dition, your supposedly PC-compatible 
computers may or may not have keyboards 


that are plug-compatible with the IBM de- 
signs. Before you buy any replacement 
system board, make sure the keyboard you 
have will be compatible with it. 

A mismatched keyboard is not an insur- 
mountable obstacle, however. Keyboards 
that follow the interfacing scheme of the 
original PC and original AT standards are 
available by mail order for about $50 to 
$100. Although the subjechve “feel” of a 
new keyboard may not match that of your 
old one, at least it will help you put your 
system to work again. 

SHUFFLING CARDS Much of the al- 
lure of replacing your system board is that 
you can take advantage of the expansion 
boards already inside your computer. In 
particular, you’ll want to use your display 
adapter, communication ports, and disk 
drive controller with your new system 
board. Although most replacement system 
boards are designed to operate with exist- 
ing PC peripherals, that’s not always 
true — nor is it always desirable. 

As a general mie, most replacement 


system boards follow the AT standard for 
their 8- and 16-bit expansion areas. Along 
with the standardized connectors, replace- 
ment boards usually deliver an 8-MHz 
clock rate to the expansion bus. While 
most PC and XT,plug-in boards function 
fme under such conditions, you may en- 
counter problems with some adapters. In 
particular, the IBM asynchronous commu- 
nications adapter — standard equipment 
with early mo^ls of the XT and optional 
for PCs— may fail at this speed. You’ll 
need to upgrade to a faster coiiununica- 
tions adapter when you upgrade your sys- 
tem board. 

In some cases it’s a good idea to up- 
grade other parts of your computer when 
you install a 386 motherboard. Although 
replacement-style system boards for PCs 
arid XTs will work with hard disk control- 
lers that use an 8-bit bus interface (such as 
the Xebec board commonly installed in 
XTs), such an old-fashioned controller is 
hardly a desirable companion for an 
80386-based computer. The narrow 8-bit 
data path slows information transfers with 


PC MAGAZINE ■ JANUARY 26, 1 988 
123 



■ 386 REPLACEMENT BOARDS 


the hard disk drive by SO percent. 

If you're spending $1,500 or so on a 
system board, you won't want to be held 
t^k by a laggardly hard disk. Upgrading 
to a 16-bit-interface, high-performance 
AT-style combined hard-and-floppy-disk 
controller will not only save you expansion 
space (you can replace two expansion 
cards with one) but will nearly double the 
data transfer speed of your disk drive. The 
cost is not burdensome — such controllers 
are available for as little as $120 from 
mail-order suppliers. 

Alas, an AT-style controller may not 



The SX386 is designed 
for XT upgrades, but can 
also be installed in a 
mini-AT chassis without 
modification. 


work with the replacement system board 
that you choose. The system board must 
explicitly support an AT-style disk con- 
troller board for the transplant to be suc- 
cessful. All of the boards that are reviewed 
here will support an AT-style controller, 
however. 

Beware, too, that many AT-style disk 
controllers tttay be physically incompati- 
ble with PC- and XT-size computers. The 
AT expansion board specification allows 
nearly an inch more height than the PC 
standard because of the larger size of the 
AT case. If the controller takes full advan- 
tage of the space available inside an AT, it 
won't fit in your upgraded PC or XT. Cer- 
tainly, the board will slide into a full- 
length t6-bit expansion slot, but then you 
won't be able to put the lid back on your 
computer. 

If you find the idea of upgrading your 
current computer to a machine second to 
none on the market today intriguing, you'll 
be delighted to know that many board 
makers have found it intriguing likewise. 
With some 10-million-plus personal com- 


puters equipped with 8088 and 80286 mi- 
croprocessors sitting on desks across the 
country, they see a huge market for re- 
placement system boards. As a result, an 
ever-increasing number of products are be- 
ing developed. Already you have a broad 
selection of boarxls to choose from, and 
more are slated for release soon. The fol- 
lowing is a look at replacement boards cur- 
rently on the market. 

DYNA COMPUTER INC. 

DynaSX386 

Pop out your old XT system board, plug in 
Dyna Computer's SX386, and perfor- 
mance will improve by nearly 2,000 per- 
cent. The proposition is tantalizing, and 
the $1,630 board really delivers on its 
promise with a 16- or 20-MHz 80386, two 
coprocessor options, advanced memory, 
and progranunable perfnmance. 

The difference in speeds amounts to 
nothing more than the chips plugged into 
the board. Twenty-megahertz perfor- 
mance requires a faster 80386 and a set of 
eight quicker Chips and Technologies 
VLSI circuits upon which the SX386 is 
based (incidentally boosting the price of 
the board to $2,5CiO). A jumper on the '/j- 
by 12-inch SX386 board sets the speed. 


Crystal-determined, the speed choice is 
optional; you name the speed you want 
when you order the board, up to the limits 
of available 80287 chips. 

A better choice is to add a faster 80387 
coprocessor. Although no socket is pro- 
vided for this chip, the 80387 can be in- 
stalled with an adapter board that inserts 
between the main 8D386 microprocessor 
and its socket. 

The six-layer SX386 system board in- 
corporates eight expansion connectors at 
the requisite XT/AT 0.8-inch spacing. 
Four (five by special order) use the AT- 
style 16-bit bus, four, the 8-bit XT data 
path. No 32-bit bus expansion is available. 
The two short slots imposed by XT chassis 
construction are equipped with 8-bit con- 
nectors. 

The expansion bus operates at either 8 
(the default) or 6 MHz. By substituting a 
higher-speed timer module (combined 
crystal arid oscillator in a can), bus speed 
can be increased to 10 MHz. You'll want 
to specify speeds when ordering the 
SX386 because all timers/crystals are sol- 
dered to the board. 

Standard memory of the SX386 is 
2MB. consisting of eight 2S6K SIP (Sin- 
gle In-Line Pin) page-mode memory mod- 
ules rated at 1(X) nanoseconds. To cut the 



Dyna Computer's SX386 board brings 16- or 20-MHz 803S6 power to XTs, and can also be 
installed in ATs with only minor modifications to the mounting hardware. 


PC MAGAZINE ■ JANUARY2 6. 1988 
124 


FOUR WAYS TO BRIDGE 
THE PC AND THE PS/2. 
ONIY FROM SYSGEN. 


1 . SVa" Bridge-File floppy disk 

drive lets your PC read and write to any 
PS/2.™ 720Kb and 1.44Mb capacities. 
$325 


2 . 5 Vi" Bridge-File floppy disk 
drive lets your PS/2 read and write to 
any PC. 360Kb and 1.2Mb capacities. 
$325 


3 . DuraPak'" drive for your PC 
or PS/2 30 offers data transfer plus 
the security and unlimited expansion 
of removable media. $1495 


4 . The Bridge-Tape subsystem 

is PC, PS/2 and network compatible for 
total tape back-up and data transfer 
flexibility. $695 



TheSysgen 

Solutions 



Call our Ml free 
hotline to get your 
copy of the Sysgen 
product family bro- 
chure, or for ^ 
SysgM dealer 
nearestyou. 


Information Hotline 1-800-821-2151 


SYSGEN 



In this age of the 
PS/2, you'll want to transfer data 
between the old and new IBM* series. In a 
media that best meets your needs. 

Sys^™ offers the only complete family of data 
transfer products. No one else offers you so many options 
for transfer from any PC to any PS/2 model. 

No one else gives you tape back-up across the PC and PS/2 lines. 
And no one else beats our prices. 

Sysgen helps you economize even further by offering a low cost inter- 
face card for sharing our bridge products among multiple computers. 

You also get built-in flexibility with an extra cable port behind each unit for daisy 
chaining additional subsystems. 

Ybu’re assured the performance, reliability, and ease of operation that Sysgen 
users have come to expect. Wfe invite you to compare. You’ll discover why the first family of 
data transfer products is also the world's first choice. 


SYSGEN Incorporated. &56Gibral(arI>rtve. Milpitas, CA 95035. ‘1408)263-4411 6 Copyright Sysgen. Iik. 1987 
Trademarks: PS/2— IBM Corporation; OuraPak, Sysgen— Sysgen. Irtc Registered trademarks IBM — IBM Corporation 


^HE FASTEST 

TO AN 



ALPS P20(X) 


i 



If you want a fast, versatile, 
reliable printer with superb output, 
you can do one of two things. 

Get an ALPS. Or get an ALPS. 

The ALPS P21C)0™ is our 
fastest, flying through drafts at 400 
cps, memos at 200 cps and letter- 
quality documents at 80 cps. 

And the ALPS P20007 one of 
PC Magazine s "best products 
of 1986',' is no slouch, either. With 
print speeds of 250, 125 and 50 cps. 

So both printers wiU speed 


through most any kind of work. 
From letters and graphics to 
six- part forms and 16-inch-wide 
spreadsheets. 

But these aren't just high- 
speed printers. They're also 
highly efficient. 

Each has multiple font car- 
tridges, to let you change type 
styles quickly and easily. A 4K 
print buffer— expandable to 
256K— that frees up your PC for 
one job while you're still printing 




THING NEXT^ 
ALPS. 




400 CPS 



[! 









m 


ALPS H 3 HHi 




another. A built-in, push/pull 
tractor feed and bottom feed, to 
save paper that other printers 
would waste. Plus full compati- 

— ■ - - - ^ . — A?--.- — 

Diiliy VViUl illOSfiBaCLUlg' l^Js allCi' 


see them perform live. For a free 
demo or more information, call us/ 
at (800) 828-ALPS. In California,; 
(800)257-7872. 

loU'ii uiSOO'vermeref 


soi^are. 

V ; ■’ Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With b^c care, in fact, they'll per- 
form flawlessly for over five years. 
Now the best thing to do is 


I one printer that can compare to an 
j ALPS. Another ALPS. 

ALPS 

AMERICA 

rrs TIME YOU SAW THE ALPS. 


5^100 tod P2000 tie titdemtiks at ALPS Boctnc Co.. Ltd. c 1967 ALPS Amencs. 


Cof 




■ 386 REPLACEMENT BOARDS 


number of wait states, the memory is oper- 
ated with 4K pages (2K per bank) and a 
two-way interleave. 

The page-mode memory eliminates 
wait states when sequential memory ac- 
cesses are within the bank. The two-way 
interleave cuts the probability of encoun- 
tering a wait state outside of a page by one- 
half. The exact number of wait states im- 
posed by the system is configurable using 
setup software which is supplied by Dyna 
Computer. 

The first megabyte of system RAM is 
split, with 640K devoted to DOS and the 
trance to shadow RAM that enables all 
ROM code to execute in fast, 32-bit rrrem- 
ory. All other memory is addressed in the 
extended area. 

The memory is located at the left front 
of the SX386 board, directly in-line with 
the gaps between five of the expansion 
connectors. The SIPs stick up about I inch 
from the board and may interfere with 
components on some long expansion 
boards, although they won’t interfere with 
the board substrate itself. One 1 6-bit slot is 
not obstructed in any way. 

The 16-bit ROM, which is remapped to 
32-bit shadow RAM during operation, 
contains a BIOS written by American Me- 
gatrends International. The keyboard 
ROM chip also bears an American Mega- 
trends copyright. Although the SX386 is 
designed for XT upgrades, the standard 
keyboard chip accepts AT-style key- 
boards. XT keyboard compatibility is op- 
tional. 



DyuSX3M 
Ihnia Computer Inc . 

3081 N.FiniSl. 

San Jose, CA 95134 
(408)94341100 
Lilt Price: $1,630 
ReqnireK XT or AT chassis. 

In Sheet: Designed for XT upgrades, the 
Dyna board can also be ii»talled in a mini-AT 
chassis without modification, and in AT box- 
es with some modification to the mounting 
hardwaie. The board ofTets good perfor- 
mance (your choice of 1 6- or 20-MHz clock 
speed) and is reasonably priced. 
onctraitONnEAOstsBtvicECXBD 


According to Dyna Computer, the 
SX386 can also be installed in a mini-AT 
chassis without modification. It also easily 
fits within a standard AT case but will re- 
quire some modification of the mounting 
hardware. 

The SX386 board incoiporates all AT 
features and connection facilities. Its time- 
of-day clock and CMOS configuration 
memory are powered by an external 6 -volt 
battery source (four AA batteries recom- 
mended), connected through a 4-pin head- 
er near the keyboard connector. 

Near tbe front of the board are a 4-pin 
speaker connector, 5-pin keyboard lock 
connector, and a 2-pin reset button. The 
only mandatory haidware adjustment on 
the board is a single jumper that selects 
color or monochrome/EGA monitor use. 

The board works well, its speed limited 
mostly by the microprocessor. Its makers 
claim it will work at 24 or even 32 MHz 
when such chips become available. The 
board’s biggest flaw is that the location of 
its memory chip might interfere with some 
long expansion boards . If you can live with 
that, you’ll love the SX386. 

HAUPPAUGE COMPUTER 
WORKS INC. 

Hauppauge 386 
MotherBoard 

While the name Hauppauge may be unpro- 
nounceable by anyone outside of the Long 
Island community that shares the moniker, 
ordering Hauppauge Computer Works’ 
386 MotherBoard may be worth the elocu- 
tionary effort. A product of the design ef- 
forts of some renegade ex-Intel engineers, 
the $1 ,495 MotherBoard is designed to re- 
place the original IBM XT system board 
and. at 8'/2 by 12 inches, is slightly more 
compact than the original. 

The board is built around a combination 
of five Chips and Technologies VLSI cir- 
cuits and a number of custom PAL (Pro- 
grammable Array Logic) chips. Conform- 
ing perfectly with the XT layout, it 
includes eight expansion slots at 0 . 8 -inch 
increments. Two slots use the 16-bit AT 
bus structure, five the standard XT bus, 
and one is equipped for proprietary 32-bit 
expansion. The two slots that are short- 
changed for space in a standard XT chassis 
are both 8 -bit. 


FACT FILE 

Hauppauge 386 MotlierBoard 

Hauppauge Computer Works Inc. 

358 VetcraiB Memorial Hwy. 

Commack, NY 1 1725 
(516)360-3827 
LM Price: $1,495 
Requires: PC or XT chassis. 

In Short: The Hauppauge board delivers the 
best price-peifomiafice ratio of any )(T up- 
grade. It works smoothly and reliably and 
makes the transition U) state-of-the-art com- 
puting painless. 

CBrCt£i77 ON HEADER SEBVKXCAflO 


Another, similar board is available 
from Hauppauge for sliding into PCs. It’s 
equipped with five slots at I -inch incre- 
ments: two 8 -bit, two 16-bit, and one pro- 
prietary 32-bit. 

The PC adaptation poses an additional 
problem in that the MotherBoard con- 
sumes 30 to 35 watts, an intolerable strain 
on the 63.5-watt standard equipment pow- 
er supplies in those machines. Hauppauge 
recommends a minimum of 135 watts to 
run a system equipped with the board. 

All expansion slots — except for those 
on the 32-bit bus — in both styles of Moth- 
erBoard operate at 8 MHz. The Mother- 
Board’s 80386 microprocessor and the 
32-bit slots run at a full 16 MHz and use 
four- way interleaved memory, yielding 
no- wait-state operation about 75 percent of 
the time, A socket is available for an 80387 
numeric coprocessor. 

The MotherBoard's standard 1MB 
memory endowment, soldered to the sys- 
tem board, comprises 36 dynamic RAM 
(DRAM) 100-nanosecond chips with 4- by 
64-kilobit architecture and a 100-ns, speed 
rating. Memory is logically split, with 
640K devoted to DOS, 64K to shadow 
memory for making the Award Software 
BIOS routines run in fast 32-bit RAM, and 
the rest to the extended memory area. Ex- 
pansion memory boards are available from 
Hauppauge with capacities of 4MB ($495 
with IMB installed) and 12MB (price as 
yet undetermined). Expansion memory is 
also four- way interleaved. 

The keyboard chip also bears an Award 
Software copyright and is designed for use 
with the staridard XT keyboard. 
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Totally compatible with the IBM AT, right 
down to keyboard layout. But with a more 
resilient feel. 

14" 132 column, high resolution screen 
gets more out of programs like Multiplan and 
Lotus 1-2-3. 


Likewise. 


Likewise. 


Boosts productivity with easy to read 
charac ter set and advanced ergonomics. 

Manufactured, serviced and supported by 
the company^at ships more terminals than 
anyone but IBM!" 

\ 

At $599, the W^se WY-60 delivers unrivaled 
value if you’re looking for sharp resolution, 
advanced features and superior overall quality 
in an AT-compatible alphanumeric termini. 


Likewise. 


Likewise. 


At $649, the Wyse WY-99GT delivers 
likewise in a mphics terminal, with Hercules 
and IBM CGA compatibility. 


So if you’re looking for the best terminal to turn your AT into a multi-user system, there’s 
really no choice like W^se. For more information, call T800-GET-WYSE. 


WYSE 

I I I I 

We make it better, or we just don’t make it. 

Tiad*niatk<( Gwnv.sr W\w. \V\ 60. SV'V.99(1T. WMwTeihm^y, IBM AT. IBM CGA [it(«'nauuiial Btk>inesa AUicbitic*. Hcrcuks Hcreule->. 
LmiM IVvel'ipmenc Corp>imti^ Multipl.'in .Micntsnfi. *I[K' 198611 S rcnmiwlLVsusU.- 
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Hauppauge Computer's $1,495 MotherBoard is designed to replace the IBM PC-XT system 
board. At8'/iby l2 inches, it is more compact than the others, and it works smoothly and reliably. 


In that the MotherBoard is designed pri- 
marily for direct replacement, only those 
connections required in an XT (or PC) are 
provided at the front of the board: IBM- 
style, rectangular-pinned power connec- 
tors (properly keyed) and a 4-pin speaker 
connector. 

Although physically XT-compatible, 
the MotherBoard more closely follows the 
AT design. Built into its circuitry are 
CMOS configuration memory and a con- 
tinuously running clock. A connector is 
provided for attaching an external battery 
supply. Unexpectedly, Hauppauge in- 
cludes the batteries — three AAs — as well 
as a holder with a sticky tab for mounting 
on any convenient surface. 

Most ordinary PC and XT peripher- 
als — including hard-and-floppy-disk con- 
trollers, display adapters, and communica- 
tions cards — work with 386 Mother- 
Boards because the expansion bus runs at a 
relatively modest 8 MHz. The high-speed 
80386 processor makes the ordinary XT 
hard disk and its 8-bit controller seem to 
drag however, so Hauppauge allows you 
to upgrade to an AT-style controller and 
high-performaiKe disk. 


The Hauppauge board’s 
subjective feel improves 
on its already impressive 
specifications. It 
delivers the best price- 
performance ratio of 
any XT upgrade. 

The Hauppauge board has a subjective 
feel that improves on its already impres- 
sive specifications. It works smoothly and 
reliably, and makes the transition to state- 
of-the-art computing painless. Although 
faster boards are becoming available, the 
Hauppauge delivers the best price-perfor- 
mance ratio of any XT upgrade. That 
should be enough to recommend it. 


INTEL CORP. 

Intel iSBC386AT 

Not suprisingly, the $1,995 Intel Corp. 
iSBC 386AT was the first 80386-bas^ 
system board available. Its designers had, 
perhaps, a bit of inside information on 
what was required to put its 16-MHz 
80386 microprocessor to work. What they 
created was a full-size AT-like system 
board with decidedly non-AT perfor- 
mance, able to carry out most tasks at a 
double-time rate. 

Current models of the iSBC 386AT 
motherboard (at writing, it's in its sixth re- 
vision) take full advantage of the 80387 
numeric coprocessor as an option. Alter- 
natively, an 80287 on a special adapter 
board can be plugged into the 80387 sock- 
et to deliver somewhat more modest per- 
formance. 

Every square inch of the big (13'/2- by 
1 2-inch) bo^ is put to use as residence for 
the huge array of logic chips — over 150 of 
them. One large block of that space is de- 
voted to the board’s base endowment of 
512K of memory, 16 4- by 64-kilobit 
DRAM chips rated at a 120 nanoseconds, 
all soldered down. Logically this memory 
is configured into two interleaved banks, 
which cuts the effect of the two wait states 
imposed by DRAM chips in half, giving 
the board a one-wait-state rating. 

Additional memory must be added 
through the two 32-bit expansion slots of 
the iSBC 286AT. Intel offers boards that 
add 2MB or 8MB (each) to the endowment 
of the system board, also two-way inter- 
leaved. 


One element of the memory design of 




IMPACT FILE 

IiitdiSBC386AT 

Intel C(Mp. 

5200 NE Elam Young Pkwy . 

Hillsboro, OR 97124 
(501)696-7399 

List Price: Priced by quantity. 

Requires: AT chassis. 

In Short: The first replacement 386 mother- 
board shows its age. Though competent, 
there are faster and better boards availaUe for 
up^^dingyourAT. 
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Just 


memory, just one 


slot, 



The only SMB, 12MHz, EMS memory. 


JustRAM/AT’“ Is just RAM memory, and 
lots of it. JustRAM/AT'* supplies 4MB or 
SMB of memory for the IBM PC AT’ or 
compatibles in a single slot! 

Just one JustRAM/AT*“ memory 
expansion board provides DOS with the 
full SMB of expanded memory allowed 
by the Lotus/Intel/MIcrosoff Expanded 
Memory Specification (LIM/EMS). or up 
to SMB of extended memory for Unix*. 
Xenix* or Pick*. Enough memory for the 
most demanding applications — with 
room left over for system performance 
enhancing RAM disks and disk caches. 
Enough memory to double, triple, even 
quadruple overall system performance. 


Stop singing "The Slot Management 
fi/ues'7 With JustRAM/AT’" you can add 
a full SMB now, or add 4MB now and 
another 4MB later — all in one slot! 

JustRAM/AT’** operates with zero wait- 
states at speeds up to 8MHz and with 
just one wait-state at speeds up to 
12MHz. Expanded memory is 
implemented in hardware, which is 
much faster than software emulation: 
plus, the Expanded Memory Manager 
(EMM) requires 64KB less conventional 
memory than emulators. JustRAM/AT’“ 
memory also allows you to backfill your 
system from 512KB to 640KB. 


Fully compatible with all software which 
adheres to LIM/EMS standards, 
JustRAM/AT’" memory is also com- 
patible with Intel's AboveBoard*. Up to 
8MB of JustRAM/AT’" and AboveBoard 
memory may be used as expanded 
memory within a single system using 
the EMM software provided with 
JustRAM/AT’" memory. AboveBoard 
memory or Microsoft Windows*. 

Backed by a five-year parts and labor 
warranty, all JustRAMMT’" memory 
products are engineered for a lifetime of 
error-free operation. 


Contact your local distributor or 

Call Toll-Free 


1 - 800 - 525-7661 

Dealer/Distributor/OEM Inquiries Welcome. 



MonditKic 

ITV corpL 


84 Inverness Circle East 
Englewood. Colorado 60112 
(303) 790-7400 


Digital Solutions, Inc. Distribution Plus Tricorn 

(404) 955-4488 1-800-492-5316 (in Maryland) (516) 483-9700 

1-800-241-6651 1-800-638-7654 1-800-TRICOM1 

(outside Georgia) (outside Maryland) (outside New York) 

I iQ. Monolithic Systems Corp., 

I 84 Inverness Circle East, Englewood, Colorado 801 12 

I □ Sounds Great! Where can I buy one? 

I □ Have a sales rep call. 

I D Send me more Information immediately. 

I I'm an O OEM D VAR D dealer D distributor G end user 

I 

Name 


'*JustRAM/AT 18 a trademark of Monolithic Systems Corporation. 

‘IBM and AT are trademarks of international Business Machines Corporation 

'Lotus IS a trademark of Lotus Development Corporation 

‘Intel and Above are trademarks of Intel Corporation 

'Microsoft. Windows and Xenix are trademarks of Microsoft Corporation 

'Unix IS a trademark of AT&T 

'Pick IS a trademark of Pick Systems. 


Company Name 


Address 


City. State. Zip 


) 
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■ 386 REPLACEMENT BOARDS 



Ihe iSBC 386AT is probably its weakest 
feature, at least to DOS asers. The only 
method for pushing DOS memory from 
512K to the 640K limit that Intel supports 
is through the use of a 16-bit expansion 
board. 

Expansion slots include four 16-bit and 
two 8-bit, all operating at 8 MHz and im- 
posing additional wait states. The two 32- 
bit slots are also compatible with 8-bit ex- 
pansion boards. Although they operate at 
16 MHz with 32-bit boards, they default to 
8 MHz when expansion boards with nar- 
rower interfaces are used. 

The standard BIOS firmware, written 
by Phoenix Technology, includes a routine 
to simulate 8-MHz operation for compati- 
bility purposes. The low speed is simulat- 
ed by adding mure wait states rather than 
knocking down the clock speed. Shifting 
between performance levels requires only 
pressing a keystroke combination: Ctrl- 
Alt- 1 to go up, Ctrl-Alt-2 to go down. The 
.system setup routines are not included in 
this ROM. 

The keyboard chip is also a Phoenix 
product and is designed to accept standard 
AT keyboards. 


Included in the iSBC 386AT circuitry is 
a serial port and a parallel port, both termi- 
nating as 26-pin headers that are located 
just in front of the keyboard connector. 
Jumpers on the board are used to set the 
former port as COM I or COM2, the latter 
as LPTI or LPT2, or defeat either of the 
ports entirely. 

TIME OF DAY The sy.stem board in- 
cludes both an AT-style time-of-day clock 
and CMOS configuration memory with 
support for almost 50 different hard disk 
configurations. Both features are jumper- 
defeatable. Battery power for the CMOS 
memory and clock — 6 volts typically 
drawn from four AA cells — plugs into a 
connector similar to one of the standard 
IBM-style power input connectors on the 
iSBC386AT. 

Although the iSBC 386AT board is 
aimed at OEMs, it is available through 
mail-order suppliers and, perhaps, through 
dealers. While it does offer you an oppor- 
tunity to upgrade your AT, new and better 
boards that take advantage of VLSI and 
other state-of-the-art technologies ate now 
available. 


MONOLITHIC SYSTEMS CORP. 

Monolithic 
Microframe 386 

An old name in big computers. Monolithic 
Systems Corp. has been around since 
l%9, emerging from the core memory in- 
dustry to make some of the first solid-state 
silicon memory boards for mainframes. 
The company now has five divisions spe- 
cializing in custom work, single-board 
computers, and minicomputer memory 
boards, as well as PC memory products. 

As the name implies, the Microftame 
386 board is designed around an Intel 
80386 microprocessor and is available in 
versions that operate at 16 MHz ($2,345) 
or 20 MHz ($3,295). A socket is available 
for an 80387 numeric coprocessor, which 
further augments that board’s perfor- 
mance. 

For compatibility purposes, both the 
microprocessor and expansion bus speed 
can be reduced to 6 MHz by pressing a 
combination of keys at the keyboard. 

Most of the circuitry of the eight-layer 
8'/6- by 13-inch board (early boa^s were 
six-layer) is built from Chips and Technol- 
ogies VLSI components — a total of eight 
square black chips. The BIOS, in 16-bit 
bus ROMs, bears an American Mega- 
trends copyright, while the keyboard 
ROM is a product of Award Software, de- 
signed to use AT-style keyboards. A sys- 
tem setup program and diagnostics are 
held in ROM. 

Laid out to fit the AT chassis, the Mi- 



MonoUthk Microfnune 386 
Monolidiic Systems Corp. 

84 Inverness Circle East 
Englewood, CO 801 12 
(800)525-7661 
(303)790-7400 

List Prtee; 16 MHz. $2,345; 20MHz. 
$3,295 

Requires: AT chassis. 

In Short; Probably (he best upgrade for ex- 
isting ATs. the Microframe 386 offers excel- 
lent performance, no major, and few minor 
flaws. When the XT version becomes avail- 
able, it will also rank among the best. 
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OFFERS 100% SATISFACTION 
AND WARRANTY 


MULTIBILLION MANUFACTURER 



S-286 Plus Base System $1395 S-286 Base System 


> 80286-10 CPU real ZERO Wait Slate 

• Landmark CPU Test 12.5 MHz 

• 7 Expansion Slots 

• 1 MB Standard RAM (100 nS chips) 

• Clock Calendar with Battery Backup 

• Combined Floppy/Hord Disk 
Controller 

• 6/10 MHz Clock Speed 

• 1.2 MB Floppy Disk Drive 

• Serial/Parallel Ports 

• Enhanced 101 MTLXISWITCH 
Keyboard 

• FCC B Class Approved 


$995 88 Turbo Base Unit 


• 80286-8 CPU real ZERO Wait Slate 

• Landmark CPU Test 10.3 MHz 

• 8 Expansion Slots 

• 512k Standard RAM (100 nS chips) 

• Clock Calendar with Battery Backup 

• Combined Floppy/Hard Disk 
Controller 

• 6/8 MHz Clock Speed (switch 
selectable) 

•1.2 MB Floppy Disk Drive 

• Serial/Parallel Ports 

• Enhanced 101 MAXISWITCH 
Keyboard 

• FCC B Class Approved 


CGA Complete System 


• Bose System 

• Paradise Autoswitch 480 

• Samsung 14" EGA Monitor with Tilt 
& Swivel Base 


EGA Complete System 


• Bose System 

• Paradise Autoswitch 480 

• Samsung 14" EGA Monitor with Tilt 
& Swivel Bose 


TO ORDER CALL TOLL FREE: 

1-80(M51-8556 


473 Macara Avenue 
Suite 706 

|M oiviE | Sunnyvale, CA 94086 


TERMS 

All major credit cards accepted, 

3% shipping and handling. 

CA residents add 7% sales tax 
One year complete warronty on all products. 
CIRCLE 202 ON READER SERVICE CARD 


^399 


• 8088 CPU 4.77/8 MHz Speed 

• 7 Expansion Slots 

• Floppy Disk Controller* Power Supply 

• Small Foot Print Case 


MONO Complete System $679 



• Base Unit • 512K RAM • AT Keyboard 

• Two 360K Floppy Disk Drive • Serial/ 
Parallel Ports 

• Monographics card 

• Samsung 12" Amber Monitor with Till 8r 
Swivel base 

88 Turbo 10 MHz MONO $689 
Complete System 




MfwHoitfewt um 
SEAGATE 40 MB 1/2 ht 39m* Horct DWr $440 
Mf^l(SCW6E 44 ^ FuHhf 2dms Hard Disk $605 
MINISCRIBE 71 FuHht 28ms Herd Disk $675 
INTEL Moth CopfOCGSSOf 80287-8 $249 

612KAdditonoMXnS RAM chip 90 

360K Floppy Disk Drive 79 

Modem Moves Compatible 12008/2400 79/198 




MS DOS 3.21 w/GW Bask: 


IN CA CALL; 

800 - 543-8868 


TECH SUPORT & INFO: 

( 408 ) 737-8585 


Hours Mon ■ Fri 8 00 am • 6, 00 pm (PST) 
Saturday 6 00 am - 12.00 am (PST) 



CPI) 286/12 

• 80286-12 a*U running at 
12 MHz 

• 0 wait state, Norton V3.0 
SI rating: 15.3 

• Keyboard/hardware 
selectable to 6 or 8 MHz 
operating speed 

• Proprietary system board 

• 2 serial ports, 1 parallel port, 
joystick ad^tor 

• Qock/calendar with 10-year 
battery life 

• Selectable bus wait state for 
add-onboard timing 
compatibility 

• 80287 support, hardware 
selectable at 6, 8, 10 or 

12 MHz 



• 512K of 0 wait state RAM, expandable to 2 MB 
extended memory on board 

• Supports EMS software emulation driver 

• 1.2 MB floppy drive 

• Dual floppy/hard drive controller 

• 101-key enhanced keyboard with advanced 
ergonomics 

• 8 expansion slots 

• 200 watt power supply 

• Phoenix BIOS 

• Compact, space saving chassis 

• Illustrated operations manual 


Basic system, plus 12" high resolution 
monochrome monitor and Hercules compatible 
graphics card. 

•With 20 MB, 65 ms Se^te hard drive S 1,385 

•With 40 MB, 38 ms Seagate hard drive 11,585 


Basic system, plus 12" high resolution EGA color 
monitor and enhanced graphics adaptor 
video card. 

•With 20 MB, 65 ms Seagate hard drive J 1,835 

• With 40 MB, 38 ms Ses^ate hard drive 12,035 








■ • 80286-10 CPU running ' 
at 10 MHz 

• 0 wait state, Norton V3.0 

SI rating; 11.5, 12 \fflz 
throughput • 

• Keyboard/hardware 
selectable to 6 or 8 MHz 
operating speed 

• Proprietary system board 

• 2 serial ports, 1 parallel port, 

joystick adaptor 

• Clock/calendar with 10-year 

Igittery life 

• 80287 support, hardware 

selectable at 6, 8, 10 
or 12 MHz 


Basic system, plus 12" high resolution monochrome 
monitor and Hercules compatible graphics card. 

•With 20 MB, 65 ms Se^te hard drive M,285 

• With 40 MB, 38 ms Seagate hard drive S 1,485 


Basic system, plus 12" high resolution EGA 
color monitor and enhanced graphics adaptor 
video card. 

•With 20 MB, 65 ms Set^te hard drive 11,735 

• With 40 MB, 38 ms Sea^te hard drive *1,535 
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'fe accept MasterCard, Visa, and cashier’s checks. Pi^rchase 
orders welcome with approved credit. Personal che^ lake 
15 days to clear. In California, call (800) 662-6111. 


YOUR SAnSFACTION GUARANTEED 

30 Day Money Back Guarantee! )8 Month IKuranty! 


Alftmic systems carry a comprehensive 18 month warranty. During this 
period, we will rqiair or replace, at our option, an)’ defective parts at no 
additional charge. Add-op products (hard drives, nK>nitors, etc.) carry 
manuhcturers’ warranties. « 


Any systtm purchased from QPU may be returned within 30 days for a 
frill refund your purchase price, exdudlng^hipping charges. Renmied 
items must be undamaged, with all documentation intaa, and must be 
shipped prepaid and insured, with a Berum tothorization Number on the 
shipping label. 


-’V 



Cocnputfir Cl987Conpttiefri«ktm united, Irwiadafe.CL *. 
P mriiir ia AUri|^nscrv«d.rrklngandsyttacnrfiiaintioa> 

. . .. , a»aib(eatach*D]ee«'Hho«ncicke. MadettiUS.A. L- '* 

United 




■ 386 REPLACEMENT BOARDS 


H Benchmark Ihsts: 

386 Replacement Boards 


hile the NOP and 80386 instruction Mix test resuits were 
appropriate for each boardls processor speed, the 20'MHz 
advantage of the Dyna SX386 and the Mor>olrthic Microframe 386 
was wiped out by slower RAM access in our Conventional Memory 
tests. The 16*MHz Hauppauge 386 MotherBoard and the 20*MHz 
Zeos 386 Motherboard, which have memory speeds comparable to 
that of the PS/2 Model 80, surpassed the re^. Results for the BIOS 
Disk Seek and DOS Disk Acc^ ber>chmark tests were generally 
comparable to those of the AT but were not quite up to those of the 
Model 80 because of the Model 80'$ faster disk. 

Excluding the disk and video tests, all of these boards will give 
you performance that is at least twice as good as that of an 


IBM PC AT. The 20-MHz Monolithic. Dyna, and Zeos system 
boards have the edge in processor-heavy operations and come 
out ahead overall, while the Hauppauge joins the Zeos in yielding 
faster RAM speeds. It should be noted that the Zeos board tested 
was a fine-tuned preproduction board and may not reflect factory- 
shipped performarK:e. 

Each of the 386 replacement system boards was tested using a 
Seagate ST4038 AT -class hard disk and a standard IBM disk con- 
troller with a 16-bit data path. All the video tests were timed using 
a Color/Graphics Adapter except the PS/2 Model 80, which was 
tested using its built-in VGA. 


Performance Times 

(Times given in secon ds except where noted) 



NOP 

B0386 

Iflstructiwi 

Mix 

Floating- 

Point 

Calculation 

Coavon- 

tional 

Memory 

BIOS 

Disk 

Saak 

(miilf- 

seconds) 

DOS 

Disk 

Access 

(milli- 

seconds) 

Video 

BIOS 

Routiao 

Without 

Scrolling 

Video 

BIOS 

Routine 

with 

Scrolling 

Direct to 

Scrten 

4.77-MHzlBM PC-XT 

10.1 

32.0* 

159.2 

5.9 

95.6 

119.2 

17.2 

23.4 

11.5 

a-MHz IBM PC AT 

4.2 

9.0* 

35.6 

1.3 

37.2 

43.5 

4.5 

7.7 

4.8 

IBM PS/2 Mo<MM 

2.1 

4.4 

15.6 

0.6 

33.6 

32.8 

0.9 

3.7 

6.6 

Hauppauge 386 MotherBoard 

2.1 

4.1 

15.1 

0.6 

37.0 

41.8 

1.4 

7.4 

6.7 

Intel iSBC 386AT 

2.1 

4.6 

17.3 

0.7 

37.4 

42.5 

7.0 

11.5 

5.6 

Monolithic Mlcroframe 386 

1.7 

3.7 

15.2 

0.8 

36-8 

41.7 

6.2 

9.0 

5.6 

Zeos 386 Mottwrboard 

1.7 

3.2 

12.9 

0.6 

37.0 

41.7 

3.6 

7.6 

4.8 

Dyna SX386 

1.6 

3.7 

15.2 

0-8 

36.9 

41.7 

3.4 

7,6 

4.6 


The XT artd AT were tested with the 8086 and 80286 Instruction Mix test versions, respectively. 


The NOP benchmark test is designed to mMSure raw 
dock speed artd memory access time whHe mMmizing 
differences in microprocessors and the effect of memory 
caching. This test executes almost nothing but NOP C'No 
Opdratlon") machine code Instnjctkxts in a big 1 28K 
loop 

The 80386 Inetructkm Wx benchmark test measures 
the time it takes to execute a selected series of proces- 
sor-intensive tasks. The test program uses 60386 In- 
stnxtion code. These instructions are a subset of the 
total processor instruction set The 80366 Instruction Mix 
implements a number of 32'bitoperBtiort8. In the 80366 
processor these became single instructiortt. whereas In 


the 8086 and 80266 versions of the bertchmark lest they 
remain multiple Inetnictione. 

The RoaOng-PoInt Calculation benchmark test mea- 
sures processor speed by looping through a series of 
floating-point calculations, induding multiplication, divi- 
sion. exponentiation, and logarithmic artd trtgonorrtet r ic 
furtctions. The benchmark program usee the floating- 
point library Included with Microsofi C Compiler 4.0. 

The Conventtonal M e m o r y bertchmark test altocales 
2S6K of conventlonai memory arxt treats H as a series of 
64-byte records. Then. 16.384 rarxlom records are read 
into and written from this memory. The result shown is 


the average of the read arKi write times. 

The BIOS Olak Seek benchmark test measures the time 
It takes to do a random seek using the disk's ROM BIOS. 
The test result indudes mkiimai software overhead and 
ntay not parallel the martufacturer’s claimed average ac- 
cesstime. The test program performs 1,000 seeks. The 
average result is shown in miUiseconds. 

The DOS Disk Access ber>chmark test measures the 
time It takes to do a rarvJom sector read U8ir>g DOS. DOS 
buffers are set at 3 and the interleave fador is left at the 
drive's default setting. This test adds DOS's overhead lo 
the BIOS and hardware times. The lest program per- 


I 
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Relative Times 

(IBM P&'2 Model 80 - 100) 




/Video BIOS 


Routine 


with Scrolling 





' 9 ^ Routine 


^ Without 


Oljl, Scrolling 


Access 



'^80386 

Instrucbon 

Mix 


forms the sector read 1 .000 limes within the DOS disk 
partition. The average resuii is shown in milliseconds 

The Video BIOS Routine Without Scrolling benchmark 
test measures the speed ol the BIOS Teletype routine 
without scrolling The lest is pedormed >n video mode 3. 
The screen is cleared and 24 lines of 60 characters each 
(including a terminating carnage return and bne teed) are 
wntten to the display through the BIOS Teletype routine. 
This Is done ten times, and the result shown ts die total of 
the ten tnals 

The Video BIOS Routine with Scrolling benchmark test 
measures the speed ol the BIOS Telet^ routine with 


scrolltng. The test is performed in video mode 3. The 
screen <s cleared and 240 Nnes of 60 characters each 
(mdudmg a termirwiing carnage return and line feed) are 
wntten to the display through the BIOS Teletype routme. 
Atthough the first 24 lines written to the display do r>oi 
involve scrolting. all the remaining litws sc^ the di^ay. 

The Direct to Screen benchmark test measures the 
bandwidth of the video adapter by writing directty (o the 
display memory buffer The lest is performed m video 
mode 3. The entire screen is updated using the assembly 
language REP STOSW instruction with register CX equal 
to 2000. This IS done 1 .000 times, and the result shown is 
the total of the 1 ,000 trials. 
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■ 386 REPLACEMENT BOARDS 



crofiame 386 is almost small enough to fix 
XTs, but one comer of the board bumps 
into the XT drive bay. Monolithic Systems 
is working on a new board with a notched 
comer that will fit. 

The Microframe 386 includes a full 
complement of expansion connect- 
ors — eight — spaced on the 0.8-inch cen- 
ters of AT and XT standards. Six slots use 
the 1 6-bit AT bus design, two the 8-bit XT 
bus. The two rightmost slots — those that 
the left XT drive bay would intrude upon, 
limiting their use to so-called short 
cards — include one of each bus width. 

Monolithic Systems makes no allow- 
ance for 32-bit expansion, relying instead 
on the large memory capacity of the Mi- 
croftame 386. All RAM is installed on SIP 
(Single In-line Pin) memory modules, 
with sockets provided for eight, in four 
pairs arranged end-to-end, squeezed be- 
tween expansion slots. 

The location of the SlPs is a mixed 
blessing. It puts the memory in a choice lo- 
catiorr — where the action is on the bus — 
and it saves board space, putting otherwise 
valueless real estate to work while not in- 
terfering with normal system expansion. 
On the negative side, the modules are diffi- 


The only hardware 
adjustments on the 
Microframe 386 are 
setting monitor and 


coprocessor jumpers. 



cult to remove should you want to upgrade 
or need to replace one. 

The memory is arranged in two banks 
of four modules each, each bank filled as 
standard equipment with 256K SIPs, for a 
total of2MB. Using one I MB SIPs, the to- 
tal 80386 Mother Board memory can be 
stretched to 8MB. 

Memory is two-way interleaved and 
addressed in 2K pages with one four-SIP 
bank, 4K with two banks installed. The 
number of wait states insetted in memory 
accesses can be software programmed. 

Normally, 640K is allocated to DOS, 


384K shadow RAM is used for speeding 
up BIOS routines, and the balance goes for 
extended memory. According to Mono- 
lithic Systems, DOS memory can be 
stretched to 704K with monochrome video 
adapters or 736K with a color/gtaphics 
adapter. 

Besides replacing AT system boards, 
the Microfiame 386 can serve as the foun- 
dation for a computer in its own right. For 
these purposes, a number of header-style 
connectors are included for attaching indi- 
cators and switches. 

The right side of the board has a pair of 
pins for a reset switch and a novel “tun- 
ning" LED. More than just a pilot light, 
this indicator is designed to go out should 
the 80386 microprocessor halt, unambigu- 
ously revealing system crashes. At the left 
ftont of the board is an AT-style 5-pin con- 
nector for a keyboard lock and LED. An 
AT- and XT-compatible 4-pin speaker 
comtector is also available. 

The Microframe 386 board includes all 
other standard AT features. For instance, it 
uses CMOS setup memory in the same 
configuration, and accessible by the same 
techniques (including the IBM AT Setup 
procedure), as ordinary ATs. A continu- 
ously tunning clock is also built into the 
board. Monolithic Systems allows for two 
methods of powering these features: on- 
board and external batteries. The on-board 
power consists of a stack of two lithium 
“button" cells, type Ray-O-Vac BR2325. 
Six volts' worth of external batteries can 
connected through a 4-pin header. The two 
battery supplies are isolated from each oth- 
er with diodes. 

As with ATs, the only hardware adjust- 
ments that normally need to be made on 
the Microframe 386 board are setting a 
jumper for the primary monitor type used 
and another jumper for enabling the nu- 
meric coprocessor. 

Power connectors use standard IBM- 
style rectangular pins and were properly 
keyed. All components and — more impor- 
tant, all connectors and jumpers — are 
plainly labeled by legends silk-screened on 
the board. Overall construction quality and 
layout are superb, with no “engineering 
change orders' ' or other afterthoughts visi- 
ble anywhere. 

Overall, the Monolithic Microframe 
386 motherboard is probably the best up- 
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High-Performance Tape Backii]^^ 
for the Micro Channel". 



PS/2 




TEOVWR ^ 

for true pS/2''COMPAnBlUrY. 


You chose high performance— an IBM* Micro Channel 
PS/2. Now back up that decision with a high-performance 
tape backup system from Tecmar. 

Tecmar set the standard in PC backup with over 100.000 
users. Now we offer the same excellence in tape backup 
for the Micro Channel. 

Select the storage capacity you need. The QT-60™ 
QT-90” and QT-125™ offer 60. 90. and 125MB of storage 
per tape cartridge. 

PC-to-PS/2 Data Transfer. Host adapters plug right 
into your bus and connect, via cable, to the drive. Buy as 
many adapters as you have PS/2s— one drive backs them 
all up. And the same drive backs up your ATs and XTs. 
So, it's easy to transfer data between your PCs and PS/2s. 

Our menu-driven QTOS™ software makes it easy to back 
up an entire disk, a sequence of selected files or individual 
files. And. you can back up automatically or manually. 

You can even use SY-TOS™ software— IBM's own 
choice. And we're network compatible, too. 

We guarantee all our products with a two-year warranty. 
And if you have a problem in the first six months, we'll 
send a replacement within 48 hours— guaranteed. 

You'll V Tecmar's QT tape drives! 

CIRCLE 237 ON READER SERVICE CARD 


Call (216) 349-1009 for more information. Or. for 
your free PS/2 I Love You sticker, send the coupon 
to: Tecmar, Inc.. 6225 Cochran Road. Solon. 

Ohio 44139-3377. 


TEOM/IR 

YES. I want more information on QT-60 and Tecmar's 


other Micro Channel products! 
Name: 

Title: 

Company: 

Address: 

City; 

) 




Telephone; , 

□ Send information on Tecmar's full line of products for PCs and ATs. 
Send to; Tccnur. Inc.. 6225 Cochran Road. Solon. Ohio 44139- J377 




QT-60. QT-90. QT-125 and QTOS trademarks of Tecmar. Inc.: IBM registered trademark and Micro Channel and PS/2 trademarks of International Business Machines Corp. : 
SY-TOS trademark of Sytron. Inc. (F Copyright 1987 Tecmar. Inc. All rights reserved. 



1971. Kansas 
lomado blows out DEC' 
PDP-lls. Files saved 
on 3M data cartridge tape? 


1972. Moonlighting 
programmer deprograms company's 
production records. Files 
sav^ on 3M data cartridge tape. 


1973. Fastidious 
janitor turns off IBM" 370, 
Files saved on 3M data 
cartridge tape. 



1978. Colorado electric 
storm jolts Wangs." 
Files saved on 3M data 
cartridge tape. 


1979 Little Stevie Fong 
flips floppies out 

father's office window. Files saved 
on 3M data cartridge tape. 


OT.Thmporaiy help 
permanently dumps accounting 
records on Apple 111. Files 
saved on 3M data cartridge tape. 



1984, Hard disk fails 
in soft market; brokers panic. 
Files saved on 3M data 
cartridge tape. 



1985 Sal's Diner 
Dropped eggs scramble Macs." 
Files saved on 3M data 
cartridge tape. 



1987. Delivery boy delivers 
IBM 88/2"^ swiftly and 
abruptly to the sidewalk. Files saved 
on 3M data cartridge tape. 





1975. Head of the 
office trips, pulls plug on 
HP’ 3(XX). Files saved 
on 3M data cartridge tape. 


1976. Unnamed computer 
does the unmentionable. 
Files saved on 3M data 
cartridge tape. 


1977. Office 
fire bakes Apple" I Is. 
Files saved on 3M data 
cartridge tape. 


1981. Circuit breaker 
flips, floppies flop. 
Files saved on 3M data 
cartridge tape. 




1990. Somewhere, 
somehow, on some computer, data 
will crash. Files will be 
saved on 3M data cartridge tape. 


1982. Head crash 
proves fatal to Lisa." Files 
saved on 3M data 
cartridge tape. 


1983. Thief sneaks 
away with Osbornes.’ Files 
saved on 3M data 
cartridge tape. 


Computers come, and computers go. 

But when they go out abruptly, you’ve always been 
able to rely on 3M data cartriclge tape for backup. 

In tact, 80% of the people who back up on data 
cartridge tajae back up on 3M. 

Why? 

We’ve been covering computer and human errors 
almost longer than computers and humans have erred 
together. 

Not only did we invent and patent data cartridges, 
we’ve continually patented the innovations that make 
data cartridge backup the best way to back up data. 
Which is something that’s never changed. 

Call 1-800-888-1889, Ext. 30, for a brochure. 

Trademarks 'owner DEC ' Digital Equipment Corporation; IBM. h^notul System ^2/ IntematitMtal Business 
Machines Corp.; HP> Dewleti-Packara; .Apple. I.isa Apple Computer Inc.: V/ang ' Wang (.aboraiories: 

Oibnmc Novell. Inc.; Mac.' Macintosh l.aooraiory, Inc. 

•True to life stories. O 3M 1987 
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■ 386 REPLACEMENT BOARDS 


grade for existing ATs. It offers excellent 
performance, no major flaws, and few mi- 
nor ones. When the XT version becomes 
available, it will also rank among the best 
competition. 

ZEOS INTERNATIONAL LTD. 

Zeos 386 Motherboard 

Although announced in the early months 
of 1987, the Zeos 386 Motherboard re- 
ceived for testing was not quite a produc- 
tion unit. According to Zeos International, 
although the board artwork was complete, 
difficulties with one subcontractor had led 
the company to seek out another for board 
manufacturing. 

The only difference between the proto- 
type received and the production mixlel 
will be an increase from 8-layer construc- 


ai^FACT FILE 

Zeos 386 MoCherboord 
Zeos International Ltd. 

530 5th NW 
St. PauLMN 55112 
(800)423-5891 
List Price: $1,395 
Requires: AT chassis. 

In Short: A versatile board most likely to ap- 
peal to technically sophisticated users who 
can take advantage of its advanced features. 
Includes such extras as an on-board SCSI in- 
terface and floppy disk controller. Replaces 
AT motherboard. 

CIRCLE 674 ON READER gRViCE CARD 


tion to a board sandwich of 14 layers, the 
added .strata consisting of ground-plane 


and pad areas to reduce radio frequency 
emissions below their already low level. 
The Zeos board itself is designed to up- 
grade AT-style computers to 1 6 or 20 MHz, 
80386 operation, filling the entire full-size 
13'/2- by 12-inch AT form factor. Some of 
that space is devoted to novel features that 
mark the Zeos product as more than just 
another replacement system board. 

The most surprising of these is an on- 
board SCSI (Small Computer System In- 
terface) connector that allows up to six 
SCSI drives to be daisy-chained off the 
system board. The Zeos implementation 
allows a SCSI drive of up to 32MB to boot 
the system. 

In addition, a standard floppy disk con- 
troller that supports all standard IBM for- 
mats up to 1 .44MB 3 '/ 2 -inch drives is also 
part of the Zeos system board circuitry. 


SMOOTHING THE ROAD TO 386 POWER 


L ike converting an old country kitch- 
en to high tech, closing the technol- 
ogy gap between PCs and XTs and the 
new 386s is less straightforward than do- 
ing a few simple component swaps. Fact 
is, changing a motherboard is more a nui- 
sance than a problem, but it's important 
to understand what you're getting into 
before you get into it. Here are a few in- 
stallation notes and tips. 

Save old equipment. Just as every 
kitchen should have a well-stocked junk 
drawer, it's handy to have so.ne backup 
hardware tucked away for when you 
need it. To illustrate the point, the Dyna 
SX386, like the PC AT, uses a Setup disk 
rather than a memory-resident setup pro- 
gram. Our initial setup was lost due to 
battery failure. When you've got an AT- 
class disk controller without a setup, the 
systerh defaults to the A: drive. Problem 
is, it assumes the A: drive is a 1 .2MB 
high-density drive. That old reliable 
360K drive most of us have can't read 
anything under those circumstances. In 
this instance, the solution was to replace 
the controller with the XT variety long 
enough for the system to read the Setup 
disk and reset the drive specification 
back to 360K, Sometimes the only way 


to upgrade is to downgrade. 

Invest in disk utility software. 
When upgrading controllers, you need to 
do a low-level format of your hard disk to 
make the swap. And even if you don't 
swap the controller card, changing the 
drive's interleave should yield a perfor- 
mance boost no matter what hard disk 
and controller you arc using with the fast- 
er replacement motherboard. This also 
calls for reformatting. Disk utility soft- 
ware allows you to perform these tasks 
painlessly. In this case, less pain means 
more gain. 

Expect unexpected incompatibil- 
ities. Troubles arise when you mix 
equipment from different hardware gen- 
erations. Keeping that old lOMB XT- 
class drive when upgrading to a 386 
motherboard may not give you the kind 
of disk performance that you would usu- 
ally expect. 

Another example of old equipment 
behaving in peculiar ways happens if 
your newly upgraded system includes an 
AT<lass-or-above motherboard and an 
XT disk controller. IBM's XT disk con- 
troller turns off the system clock during 
the boot-up process. The ROM on the 
original XT motherboard and faithful 


clones turn the clock back on. With the 
AT-class disk controller, IBM chose not 
to repeat the predecessor's habit, elimi- 
nating the need to undo it on the mother- 
board. However, mixing parts from PCs, 
XTs, ATs, and 386s can set the floppy 
disk drives spinning endlessly. 

Normally, the system stops floppy 
disk drives after a certain period of inac- 
tivity. Without the clock, the system 
does not know how long they've been 
on, so it never turns them off. 

Programs that rely on the clock will 
also act improperly, but the problems 
may be less obvious. Communications 
and other programs that rely on precise 
timings may not know what to do or 
when. Most replacement boards come 
with a simple 8-byte program that per- 
forms the needed fix (turning the clock 
back on), but it must be run each time 
you boot up your system. 

The moral is, plarming and the right 
mix of components can prevent your 
computer system from becoming a mass 
of hardware and software incompatibili- 
ties. — Philip F. H. Rose 


Phitip F. H. Rose is a project leader of 
PC Magazine. 
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Introducing Direct Nef and EXTRA - 
hot new products from the makers of Direct Access! 


A DIRECT ACCESS 4.1- 

instant ACCESS TO ALL YOUR SOFTWARE. 


Direct Access has vaulted to the top of 
major best-seller lists, and received PC 
Magazines "Editor's Choice" rating. It is 
a user-defined menu system that 
organizes all your programs on hard disk 
and lets you access any program or 
command with a single keystroke. Usage 
tracking provides reports on each 
computer, any project in progress, and 
all software usage. You can also 
customize a password security system 
for any sub-menu or application. 


ONLY $89.95 




KDITOR'.S 

(HOICK 



A NEW! EXTRA- 

EXTRA CAPABILITY WITHOUT ADDITIONAL 
MEMORY. 

EXTRA provides efficient management 
of multiple memory resident programs 
while using only the RAM memory of 
one. This preserves precious working 



space and frees the computer's base 
memory for other application programs. 
EXTRA has easy-to-follow screen 
displays, simple setup and can save 
information to disk, extended memory 
or expanded memory. 

ONLY $99.00 

® I96Z OMi Vt K m MitiittiwM. kK. Onct taiu ■>< 0«Kt Nm in 
ir«4KRttki tl OtN* kcMolog* knenuMML lac. EXTRA a • I'tAMirk •< Mi Wn Car* 


A NEW! DIRECT NET- 

THE SINGLE KEYSTRDKE NETWORK MANAGER. 

Direct Net is an extremely productive 
network management menu system that 
assigns uniform or customized menus 
throughout the network. Innovative 
design allows Direct Net to "go around" 
unfamiliar DOS commands. Complete 
control couldn't be easier. 

ONLY $245.00 

GET INSTANT PRODUCTIVITY WITH 
ALL DELTA PRODUCTS. 

Contact us today for more information 
on how Delta products can help you and 
your business. 



DELTA 


TECHNOLOGY 

INTEmTlONAL 


1621 Westgate Road 
Eau Claire, Wl 54703 
(715) 832-7575 
FAX (7151 832-0700 


QRCLE 256 ON READER SERVICE CARD 


For the dealer nearest you, or to order by phone, call toll-free 1 ^ 800 ^ 242^6368 











■ 386 REPLACEMENT BOARDS 



The Zeos 386 Motherboard includes several interesting extras, like a an on-board SCSI connector 
that allows up to six SCSI drives to be daisy-chained off the system board. 



Zeos includes Future Domain's Disk Mae- 
stro software for configuring these mass- 
storage options. 

The system board area in front of the 
keyboard connector is devoted to sockets 
for a total of 16 SIP memory modules. 
These sockets must be filled four at a time 
(because of the 32-bit-wide addressing of 
the 80386), although for the base price 
none are . Either 256K or I M B page-mode 
SIPs can be used, for up to 16MB on the 
board. 

Nominally, memory pages size is 2K. 
but when two or four four-SlP banks are 
installed, the memory operates with a two- 
way interleave and page size increases to 
4K. Two proprietary 32-bit expansion 
slots allow further memory expansion, up 
to the 1 28MB supported by the Zeos 
board. The company promises a 16MB ex- 
pansion board for delivery in the second 
quarter. 

The first 640K of RAM is devoted to 
DOS. The next 384K can either be u.sed as 
shadow RAM or switched off entirely. 
The balatKe of RAM is addressed in the 
extended area. 

An 80387 numeric coprocessor socket 
on the Zeos board accepts either that chip 


The Zeos board’s 
versatility should 


appeal to the technically 
sophisticated user. 



or an adapter board and a 80287 which can 
operate at up to 12 MHz. A jumper on the 
motherboard allows the use of either a 
CMOS or NMOS 80287. Header-pin con- 
nectors are available for a loudspeaker, 
keyboard lock and LED. an external 6-volt 
battery supply, and a reset switch. Two 
slides are al.so mounted on the board: one 
to select monitor type, and another to 
switch power to the nonvolatile (CMOS) 
memory off. Software that comes with the 
Zeos board allows programming system 
operation into illeg^ configurations that 
will lock it into a nonworking state. This 
switch allows you to reset the CMOS 
RAM to the factory defaults. 


D I T O R • S 
tffltliC H O I C E 


• For PC: Hauppaiige386 
MotherBoard 

• ForXT:DynaSX386, 
Monolithic Microframe 386 

• For AT: MonoUthic 
Microframe 386 


What replacement system board 
you buy depends on what you want 
to replace. If you have an ordinary 
PC, the only choice is Hauppauge 
Computer Works' 386 Mother- 
Board. Fortunately, it would be a 
top selection even if the choice were 
not so limited. 

The competition for XT updating 
is fierce. While the Hauppauge 
board is the best buy, you'll gel 
more performance from the Dyna 
SX386 or Monolithic Systems 20- 
MHz boards. Any of them would be 
an excellent choice. In the AT are- 
na, the Monolithic Systems Micro- 
frame 386 board stands out. Com- 
pact. up-to-date, and fast, it's a 
superior design that you won't soon 
outgrow. 


Eight connectors in standard 0.8-inch 
AT spacing comprise the expansion bus. 
Two are 8-bit. four are 16-bit, and two are 
32-bit (which can also be used as 8-bil 
slots). The expansion bus operates at one- 
half or one-third the speed of the micro- 
processor, or at the speed of a separate os- 
cillator (nominally 8 MHz but upgradable 
to 12). all with modes Jumper selectable. 

You have your choice of a BIOS from 
either Phoenix Technologies or Award 
Software. The same choice applies to the 
keyboard chip, set up for an AT-style key- 
board. 

Versatility is the key virtue of the Zeos 
board. It should appeal most to the techni- 
cally sophisticated user who can put its ad- 
vanced features to use. It may be mote 
than a casual u.ser will want to deal with.jS 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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3Com3t 

NETWORKS CORPORATE AMERICA 
WITH THE POTENTIAL OF 
OS/I 

Today Corporate America can look 
forward to an era of constantly increasing 
productivity through the extraordinary 
power of IBM"s OS/2: 

Users of 3Com3+ network system 
software can look forward to maximizing 
that productivity and power now. 

That’s because 3Com3+ is built on industry 
standards which make it compatible with 
both current network applications and future 
OS/2 workstation and 
server applications. 

3Com3+ pur- 
chased today is the 
safest and smartest 
investment you 
can make in network 
system software. 

3Com3-l- productivity is being increased 
even more by a joint development of 3Com 
and Microsoft,' Microsoft’s LAN Manager, 
the networking environment of OS/2. 

That means that users of 3Com3-l- can 
enjoy the benefits of running OS/2 on their 



OS/2, ll will revolutionize the 
productivity of Corporate America. 



networks today, while they protect their 
system investment and guarantee maximum 
network productivity 
in the future. 

So as Corporate 
America embraces 
OS/2... 

Remember one 
simple fact. 

3Com3+ network 
system software 
allows you to use the potential and power 
of OS/2 throughout your network now. 

While allowing you to optimize OS/2 work- 
station and server applications in the future. 

It’s just one more reason why 3Com3-l- 
network system software has become a 
Corporate America standard. 

For your nearest 3Com dealer, call 
l-800-NET-3Com. 


.3Com .3+ . Destined to become the 
gold standard for net>vorkinc OS/2. 


I I 


IH 


3Com 



019R7 3Com Corporation. 3Coni is a registered trademark and 3Com3't- is a trademark of 3Com Corporation. Microsoft is a registered trademark of Micmsofl Corporation. 
IBM is a registered trademark and OS/2 is a trademark of International Business Machines Corporation. 
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FAX #: (602) 246-7805 
Order Line - 1-800-421-3135 
Order Status and 
Technical Support 
602-246-2222 



We stock 
All Available 
Products 


FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $1 00 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get ail four disks when your purchase is over $500! 1) MIXED BAG ~ A great assortment of utilities and games all packed on one 
disk. 2) PC-WRITE — Try this famous feature packed word processor. It*s a winner! 3) FONT-SET — Lets you set popular fonts like 
bold, underline, etc. on most late model printers from Citizen. Epson. NEC. Okidata. Panasonic. Star. T oshiba, etc. You can even use 
your printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and 
mailing labels, and more! 


ACCESSORIES 

Brooklyn Bridge $72 

Copy II PC Board 75 

Curtis Ruby 59 

Mach III Joystick 36 

Masterpiece 08 

Masterpiece Plus 99 

Steadiwatt 65 

150 Watt Power Supply 69 

BOARDS 

AST Advantage Premium .... 422 

AST Sixpac Premium Call 

AST Sixpac 145 

Hercules Color Card 145 

Hercules In Color Card 302 

Hercules Graphics Plus 182 

J Ram 3 ATP Call 

Intel Above PC 225 

Intel Above 286 319 

Orchid Tiny Turbo 209 

Suntek 10 XT 65 

Suntek 10 AT 65 

COMPUTERS 


AZ 386 

80386*16 Micro Processor, 

1 MB of Ram. Teac 1.2 
MB disk drive. 220 watt 
power supply. 6 layer 
mother board. RT 
keyboard $2995 


AZ TURBO XT 

IBM Compatible Computer, 
135 watt power supply. 

1 brand name floppy disk. 

1 parallel port. 1 serial 
port. 1 game port. PC 
keyboard. 640K Ram, 

8 expansion slots. 

8088-2 processor . . 


AZ TURBO AT 

512K. 6 & 10 MHZ, 
keyboard. 200 watt power 
supply, one 1.2 teac drive. 
Phoenix Bios $975 


LAPTOP COMPUTERS 

NEC Multispeed $1499 

Famous Brand Call 


AST 266 

PREMIUM COMPUTER 


512K. expandable to 2MB 
on the system board, RT 
enhanced style keyboard, 
parallel, serial and clock. 

1.2 MB floppy disk drive. 

7 expansion slots, two 32 
bit fastram slots. DOS 3.1 
& Basic 

1 year warranty Call 


— HARDWARE — 

KEYBOARDS 

KeytronicsRTIOI $119 

Keytronics5151 149 

Keytronics 5153 245 

Suntek RT Style 89 


AZ10 

150 watt power supply, 
dual 360K dnve. 10 MHZ 
mother board. 640K. 
keyboard $670 


EGA BOARDS 

ATI EGA Wonder $195 

Nec GBI Call 

Paradise Auto 480 1SS 

Quad EGA Plus 295 

Vega Deluxe 236 

EGA MONITORS 

AMOEK 722 455 

Casper 410 

NEC Multisync 559 

Nec Multisync Plus Call 

Samsung 359 

FLOPPY DRIVES 

Teac S’A" 360K 99 

Toshiba 3'/5“ 129 

Other Famous Brands Call 

HARD CARDS 

AZ 20 MB 425 

AZ 30 MB 499 

AZ 40 MB 625 


/• 


INCREDIBLE VALUES 

Genius Mouse 

$59 

Monixihrome Board w/printer 

port (similar to Hercules 

Graphics) 

$69 

Expansion Board 


0 to 576K 

. $42 

Data Copy Microfax 


Board 

$800 

Amdek Laser Drive . . 

$640 

Desktop Publisher 


Graphics 

$99 

Color card w/printer 


port 

..$79 


. 


MICE 

Logitech Call 

Microsoft Bus w/Paintbrush ... 92 

Microsoft Serial 119 

Opiimouse w/Dr Halo 89 

Optimouse w/DPG 155 

MODEMS 

AZ 300/1200 75 

Everex 300/1200 89 

Everex 2400 Int 229 

Everex 2400 Ext 250 

Hayes 1200 Call 

Hayes 1200B Call 

Hayes 2400 Call 

U S. Robotics 2400 335 

U.S. Robotics 1200 Pass 160 

MONITORS 

AMDEK 410 Amber 145 

AMDEK 410 Green 149 

AMDEK 410 White 157 

Magnovox RGB Call 

Princeton HX 12E 460 


MSP 40 $285 

120 D 146 

180 D 165 

Premiere 35 465 

Tribute 224 620 

EPSON • Call on all models 
NEC 

P5XLP 840 

P7 Parallel 619 

8850 1059 

P6 Parallel 439 

P960XL 1035 

OKIOATA * Call on all models 
PANASONIC 

1080-I/M2 Call 

1091- I/M2 Call 

1092- 1 Call 

1524 Call 

1592 Call 

1595 Call 

3131 Call 

3151 Call 

STAR MICRONICS 

NB24-t0 456 

NB24-15 610 

N010 275 

ND15 419 

NP10 139 

NX10 160 

NX15 306 

TOSHIBA 

321 SL 510 

341 SL Call 

351 Model II 910 


LASER PRINTERS 


Cannon Laser 

Call 

NEC 850* 

Call 

NEC 860’ 

. Call 

NEC 890 

Call 

Laser Image 2000 . . . 

Call 

Okidata Laser 6 

. . Call 

AST Laser 

. . . . Call 


Plus Hardcard 20 MB 

. . Call 

Princeton Max 12 

. 136 



Plus Hardcard 40 MB 

. Call 

Samsung TTL Amber w/till . . 

.. 75 

RAM 




Samsung TTL Green w/tilt . . 

.. 74 

64K 150NS 

16.50 

HARD DRIVES 


Samsung Color w/tilt 

. 249 

256K 150NS 

256K 120NS 

33 

Call 

Mtniscribe 20 MB 

. Cali 

PRINTERS 


80287 (Intel) 

185 

Seagate 20 MB 

. 269 

CITIZEN 


80287-8 (Intel) 

259 

Seagate 30 MB 

299 

MSP 10 

249 

8087-2 (Intel) 

159 

Seagate 30 MB AT 

. . Call 

MSP 15E 

315 

8087 (Intel) 

125 


> Shipping on most software is $5 00 

> AZ orders add 6.7% sales tax. 

* Personal check/company allow 14 days to clear 
» We accept Purchase Orders from authorized institutions for 3.5% more 
than cash price. (Please call in first) 


• All returns are subject to our approval 

• There will be a 20% restock fee on all returns. 

• Sorry no refunds on open software, due to copyright laws 


< 


1 - 800 - 421-3135 


SAVE 60% 

On Our Everyday 
Prices 



We Cater to the First Time Buyer! 

Call our friendly technical sen^ice 

( 602 ) 246-2222 


THIS MONTH’S SPECIAL 


Microsoft Word 4.0 


$195 


- SOFTWARE - 


ACCOUNTING 

Cyma Call 

Dac Easy Accounting $54 

Dac Easy Payroll 39 

Dollars & Sense 94 

In House Accounting 39 

Managing Your Money 3.0 .. . 117 

COMMUNICATION 

PROGRAMS 

Carbon Copy Plus 115 

Crosstalk XVI 89 

Crosstalk MK4 110 

Remote 89 

Smartcom II 79 

Transporter 140 

DATA BASE MANAGERS 

Clipper 379 

Condors 325 

0 Base III Plus Call 

DB-XL 82 

Fox Base Plus 195 

Genifer 194 

Knowledgeman 2 325 

Paradox 2.0 398 

PFS: Professional File Call 

Powerbase 169 

O&A 190 

Quicksilver 295 

Revelation 464 

R Base System V Call 

Reflex 81 

Relate & Report 112 

VP Info 48 

DESKTOP PUBLISHING 

Pagemaker 479 

PFS; First Publisher 59 

Ventura Publisher 455 

PC Excel Call 

DISKETTES 

Bernoulli cart. 10 MB 69 

Bernoulli cart. 20 MB 79 

Maxell 5%“ DS/HD 24 

Maxell 5% DS/DD 20 

3M 5%“ DS/HD 20 

3M 5V4" DS/DD 15 

3M 600A Data Tapes 26 

DOS 

IBM 3.3 102 

DOS Call 


EDUCATIONAL 

Microsoft Learning DOS $28 

Turbo Tutor II 25 

Typing Tutor IV 30 

ENTERTAINMENT 

Chuck Yeager Flight Simitr 35 

Fl5-Strike Eagle 24 

Hacker 11 30 

Kings Quest 32 

Jet 39 

Microsoft Flight Simulator .... 28 

Scenery Disk 1-7 17 

Silent Service 30 

Star Flight 40 

Sub Battle 30 

GRAPHICS 

Boeing Graphics Call 

Chartnaster Call 

Diagram Master Call 

Easy Cad 109 

Energraphics 2.01 294 

Generic Cad 59 

In-A-Vision 275 

Microsoft Chart 3,0 229 

Neiwsroom 31 

Newsroom Professional 65 

Printmaster 29 

Printshop 33 

Printshop Companion 29 

Prodesign 2 148 

Signmaster Call 

INTEGRATED 

Ability 56 

Ability Plus Call 

Enable Call 

Frameworx II Call 

Microsoft Works 115 

Smart Software 429 

Symphony Call 

LANGUAGES 

Lattice C Compiler 242 

Microsoft C Compiler 249 

Microsoft Fortran 4.0 255 

Microsoft Macro Assembler ... 84 

Microsoft Pascal 166 

Microsoft Quick Basic 55 

Microsoft Quick C 55 

Ryan McFarlan Fortran 342 


Ryan McFarlan Cobol $549 

Turbo Basic 55 

Turbo C 55 

Turbo Pascal 55 

Turbo Prolog 55 

Turbo Prolog Toolbox 55 


MULTI-USER 

SOFTWARE 

Microsoft Word Call 

Fox Base $299 

Word Perfect $310 

^ Word Perfect Modules . . $75 


PROJECT MANAGER 

Microsoft Project 219 

Super Project Plus Call 

Timeline 2.0 270 

Total Havard Manager 2 Call 

SPREADSHEETS 

Hal 115 

Lotus 1-2-3 Calf 

Math Plan 3 0 180 

Microsoft PC Excell 305 

Silk 149 

Spreadsheet Auditor 82 

Supercafc 4 Call 

VP Planner 48 

VP Planner Plus 60 

UTILITIES 

Copy II PC 19 

Copywnte 39 

Cubit 30 

D.A.V.E 55 

Deskview 2.0 72 

Direct Access 49 

Duet 48 

Eureka 95 

Fasfback 85 

Formtools 56 

Gopher Call 

Graph in the Box Release 2 ... 55 

Hot 89 

H TEST 69 

Lotus Metro Call 

Mace 55 

Microsoft Windows 55 

Norton Advanced 75 

Norton Commander 37 

Norton Utilities 48 

Numerical Methods 56 

PC Tools 19 

Prokey 4,0 70 

Q DOS 49 


• All Prices are subject to change. 

• Sorry, no COD orders. 

• Minimum phone order $50.00 

• We do not guarantee compatibility. 


Phone Hours: Monday. Wednesday & Thurs- 
day 7 am - 9 pm: Tuesday & Friday 7 am - 
5 pm: Saturday 9 am - 5 pm M8T. 


Rightwnter $75 

Sidekick 55 

Sideways 39 

S.O.S 44 

Sqz Call 

Super Key 55 

Turbo Lighting 55 

XTree 35 

WORD-PROCESSING 

Easy Extra 88 

Lightening Call 

Microsoft Word 4 0 195 

Multimate Advantage II Call 

Varsity 49 

Volkswriter 3 139 

Webster Spellcheck 37 

Webster Thesaurus 39 

Will Writer 29 

Word Perfect 4.2 195 

Word Perfect Executive 109 

Word Perfect Library 59 

Wordstar ProPack 233 

Wordstar 2000+ 206 

Word Wizard 39 


We Feature 
Microsoft 
Software for the 
Macintosh 


Call For 
Items Not 
Listed. 



2701 W. Glendale Ave. 
Phoenix, AZ 85051 

1-800-421-3135 


No Charge for MasterCard or Visa 
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Introducing... 


Now you can have Mosaic’s bestselling 
TWIN 7 a spreadsheet compatible with, yet 
more versatile and easier to use than 1-2-3'" 
Release 2, fully integrated with a word proc- 
essing program that includes a spelling 
checker and thesaurus, that incorporates text 
with spreadsheet data and graphics as pow- 
erful, yet easier to use than the most expen- 
sive brograms. And you can have it all for just 
$195.00, an unbeatable low price. 

Just a few of DIAMOND’S unique capabilities: 


1-800-255-8662 or 1-800-422-8946 FOR THE DEALER NEAREST YOU 

Mosaic Markeiing. loc 
1972 Massachusetts Avenue 
C^ndge MA 02140 

(617)491-2434 £1967 Mosaic Marketing, fnc 


Spreadsheet Versatility 

♦ File compatible with 

1-2-3 1A. Release 2 and The 
Twin 

♦ 8192 rows by 256 columns 

♦ Macro compatible with 
1-2-3 1A and The Twin 

♦ Convenient date and time 
input formats 

4 Natural, row. column, man- 
ual or automatic recalculation 

♦ DOS access while running 
the program 

4 Matrix inversion, multiplica- 
tion and transposition 

Word Processing 
Ease & Power 

4 Integrates text with spread- 
sheet and graphics 

4 Includes spelling checker and 
thesaurus 

4 Spreadsheet-type menu 
commands with Alt key 
access 


1 2-3 IS * l•0Qlered uademart ol LMus Development Corporation iBM PC DOS. Clit PC/XT/AT we registered iradenarks ol nemdionai 
aus««ss MaOMnes Corporation Domond is a lieOemarii Ol Moswc Marketing Inc TWW B a HMemwk ol Mosaic SoOnwe. Me 


4 Automatic page breaks, text 
justification, wordwrap 
4 Insert page breaks while 
printing 

4 Block define manipulation 
commands 

Graphics Power 
& Quality 

4 Simple "fill in the blanks" 
input forms 

4 15 different types ol graphs 
4 8 data ranges 
4 10 type fonts to select from 
4 Comprehensive control of 
color, font. size, justification, 
pattern, scaling, etc. 

AU FOR ONLY 

• 195 .” 

System Reouiiemenis 
tBMPCD0S'21(K 

Hafdwte IBMPC'XP MOSAIC 

AT” 01 compatible 
(DIAMOND 1 $ not copy protected) 

Memory Requriemenls 320K Minimum 
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■ SPREADSHEET ANALYSIS ■ JIM SEYMOUR 

Living X 

"'“laxus 


Word proc essing, 
database, and graphics 
add-in applications 
and utilities for 1-2-3 have 
picked up where the 
program left off, making 
it a truly all-purpose 
business program. 
Three million buyers 
can’t be wrong. 


indows. shmindows. So you 
want an operating environment? 
Have we got a deal for you. You 
should do so well with those boys from 
Redmond. In fact, you probably already 
have this one, for free already. Such a 
deal! It’s caWed Lotus I -2-3 . 

That's the approach Lotus has taken to- 
ward cu.stomets who want more than 1-2-3 
offers. Or, to put it another way, for cus- 
tomers who want to make 1-2-3 into an all- 
purpose tool. 

You don’t need to go buy some fancy- 
shmancy word processor just to write a let- 
ter; they’ll show you how to do it within 
1-2-3. You don’t need a graphics program 
Just to turn out some nice 3-D graphs; you 
can do it with 1-2-3. You don’t have to 
fool around with some new program if 
your database needs have outgrown the 
1-2-3 worksheet; they’ll show you how to 
do your data in 1-2-3 after all. 

Trying to turn 1-2-3 into the chicken 
soup of software — ^good for whatever ails 
you — may sound like a far-fetched idea. In 
practice, it’s worked well. And Lotus us- 
ers are finding that familiar spreadsheet- 


look display can lead them into worlds of 
applications apparently unrelated to rows 
and columns of numbers. 

Though many of the 3 million or so 
buyers of 1-2-3 use it with a handful of oth- 
er application programs established as the 
standards within their companies — say, 
MultiMate for word processing, R.Base 
System V for database management, and 
Freelance Plus for presentation graph- 
ics — hundreds of thousands of others have 
only 1-2-3 and DOS on their hard disks, 
perhaps Joined by a few specialized, indus- 
try-specific programs. 

These 1-2-3 users see the program as 
their standard “general-business” soft- 
ware and expect it to do the usual range of 
general-business work. And it does. 

Though it’s awkward, and no power 
user of word processing software would 
put up with its limitations, you certainly 
can write a memo or letter within 1-2-3 — 
without any kind of add-ons. Just start typ- 
ing in column A. Let the text spill over to 
column B, widen both columns as needed, 
and set your left, top, and bottom page 
margins for printing Just as you would for 
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any 1-2-3 spreadsheet. You won’t get con- 
venience features like word wrap or 
search-and-replace, but clever macros can 
get around some of those problems. 

And a database? Why, that'sthe “2" in 
1-2-3. In truth, I-2-3's database feature is 
a lot better suited to simple list-keeping 
than any serious DBMS work, but an aw- 
ful lot of database programs are used for 
nothing more than flat-file lists of a few 
hundred to a thousand or so entries — a 
function handled very well by 1-2-3, right 
out of the box. There aren't any data-input 
forms: you’ll have to type in data line by 
line, cell by cell, as with any other Lotus 
spreadsheet. Your ability to select records 
from the database and sort them will be 
more limited than with most true DBMS 
programs. And the print-formatting op- 
tions for output of your database records 
are few and primitive. 

And graphics? Enough bad things have 
been said about I-2-3's feeble graphics 
over the past 4 years that we hardly nml to 
rough up Lotus over those ugly graphs 
once again here. But amid all those con- 
demnations of 1-2-3 output as presentation 
graphics, don’t forget that 1-2-3 produces 
superb analytical graphics: touch a few 
keys and in just a couple of seconds you’ll 
see what your numbers really mean. Or 
use two monitors, and you can manipulate 
the numbers on one while watching the 
graph update itself automatically, virtually 
in real time, on the other. 

HAMBURGER HELPERS But those 
are all really compromises. When Jona- 
than Sachs and Mitch Kapor put together 
1-2-3, they were building a killer spread- 
sheet, and the “2” and “3” — database 
and graphics — ^wete distinctly secondary. 
Indeed, until very late in the game, there 
wasn’t any database function in 1-2-3: 
word processing was going to be the third 
leg of the program. At the last minute, 
word processing didn’t make the cut and 
was replaced by /-2-i’s/Data functions. 

Which feel more than a little added-on, 
don’t they? 

The result was a wonderfully useful 
program that impressed everyone who saw 
it. It was fast, it was smart, it had every- 
thing. Well, almost everything. 

In retrospect, what’s amazing — and 
what confirms the fundamental strengths 


of 1-2-3, underscoring how it gained its 
market-leading position — was that we ex- 
pected it to do everything. We hadn’t 
asked that of previous programs, nor of 
many since. But since 1-2-3 did what it did 
so well , we somehow expected it to do ev- 
erything else we wanted. 

It didn’t take long for a Greek choras of 
1-2-3 add-on products to appear, stepping 
forward to fill in for Lotus’s omissions. 

The first was Sideways, from Funk 
Software. It turned spreadsheet print- 
outs . . . well, sideways, printing them 
down the long dimension of continuous- 
feed computer paper, perforations and all. 


■ Lotus add-ins have 
become hits because they 
deliver real value for 
remarkably low prices — 
often under $100, 


obviating the need for Scotch tape and pre- 
cision alignment of dozens of pieces of pa- 
per, Sideways was soon followed by other 
clever add-on products. Some, such as the 
simplified linear programming tools in 
General Optimization’s What's Best!, add- 
ed important features missing from 1-2-3. 
Others, including almost every PC graph- 
ics program, fixed things Lotus got wrong, 
turning the dross of 1-2-3 graphs into the 
gold of boardroom-quality presentation 
graphics. Still others, like the Cambridge 
Spreadsheet Analyst, helped users find out 
where they'd gone wrong in a worksheet. 

But all of these “Lotus stretchers,’’ the 
Hamburger Helpers of PC software, suf- 
fered from one problem: you had to save 
your 1-2-3 file, exit the program, load the 
add-on, read in the 1-2-3 file, then go to 
work on it. Worse, changes you made to 
the original 1-2-3 worksheet file weren’t 
necessarily reflected in subsequent print- 
outs from the add-ons. 

ENTER THE ADD-INS In early Janu- 
ary 1987, Lotus finally gave software de- 
velopers the answer to this distant relation- 


ship between 1-2-3 and the add-ons: the 
Lotus Developer Tools Kit. It allowed out- 
side software developers to latch on to pro- 
gramming “hooks” within 1-2-3 to call 
and mn programs while still inside a work- 
sheet. TTius developers could use all the 
heavy guns of 1-2-3, from the moving-bar- 
style menu to Lotus’s print drivers, file for- 
mat, and so on, while adding whatever 
functionality they thought you and I would 
buy. 

No longer would developers have to 
write products which added onto 1-2-3', 
now they could add in their ideas about 
how the program could be improved. And 
at least in theory, users could construct 
their own little idiosyncratic kits of those 
add-ins, turning 1-2-3 into what they 
thought it should have been all along. 

Copies of a similar developers’ toolkit 
for Symphony add-ins had been floating 
around for some time, and Geoff LeBlond, 
who had published a set of BASIC-lan- 
guage programming extensions for Sym- 
phony as an add-in, was the first to market 
with a 1-2-3 add-in, 4Word. Released 
through Turner Hall Publishing, a subsid- 
iary of Symantec already in the Lotus add- 
on business with SQZ! and Sote-lt, 4Word 
enjoyed immediate success. 

Legions of Lotus letter-writers were 
freed from the tyranny of column widths 
and learned to love word wrapping, 
searching and replacing, and the rest of 
modem word-processing technology. 

4Word was quickly joined by two very 
good competitors. Blossom Software’s 
Write-in and InWord from Funk Software 
(reviewed in this issue), and the Lotus vi- 
sion of each 1-2-3 user being able to cus- 
tomize the program moved a step closer to 
reality. 

Actually, the differences among those 
first three WP add-ins for 1-2-3 showed 
that the customization possibilities avail- 
able through add-ins were even richer. Be- 
cause the three programs employ very dif- 
ferent approaches to word processing, 
users can make a choice among program 
styles, as well as simply adding a new fea- 
ture to their favorite spreadsheet software. 

Lotus add-ins have become hits be- 
cause they deliver real value for remark- 
ably low prices — often under $100. The 
only other admission ticket is that you 
must be using 1-2-3, Release 2.0 or later 
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MEMORY MATTERS 


O ne problem with Lotus add-ins is 
that they’re memory hogs. Well, 
maybe not so much as they may at first 
seem, considering how valuable some of 
them are ... but still, they absorb pre- 
cious RAM. And the Lotus Add-In Man- 
ager wants another 20K . Try loading two 
or three add-ins, at an average of 75K 
each, plus the Add-In Manager's 20K, a 
corpulent recent version of DOS , and Lo- 
tus 1-2-3 itself, and watch your memory 
disappear. 

So where are you going to put your 
spreadsheets — the reason you use 1-2-3 
in the first place? 

The new Lotus-Intel-Microsoft ex- 
panded memory specification. Version 
4.0 (UM EMS, or LlMspec 4.0), offers 
an almost perfect solution. It allows pro- 
gram code, not merely the data being ma- 
nipulated by that code, to be loaded into 
expanded memory. While programs exe- 
cuted from EMS memory load a tad 


slower than if called fiom the 640K of 
conventional RAM, the difference is 
slight and probably unimportant in the 
case of add-ins. 

But . . . none of these add-ins yet 
support LlMspec 4.0. Nor, for that mat- 
ter, does the latest release (2.01) of 
1-2-3 — though Lotus has promised 4.0 
support in the new 1-2-3, Release 3.0, 
due sometime in the first half of 1988. 
Current versions of 1-2-3 (beginning 
with Release 2.0) do support the earlier 
LlMspec (which can use only expanded 
memory for data), but among the add-ins 
reviewed here, only a few (see features 
table) can use even that more-limited fa- 
cility. 

The moral: Be selective in loading 
add-ins; flush ’em from memory when 
you're through with ’em; and avoid the 
temptation to auto-invoke them — that is, 
load them automatically — when you’re 
calling up 1-2-3. — ^Jim Seymour 


add-ins don’t work with Release la. But 
now that Lotus has the kinks out of Release 
2 with its "maintenance release” of 2.01, 
there are plenty of other good reasons to 
upgrade from la or la*. More than three- 
fourths of Lotus users already have. 

MANAGING ADD-INS The key to cus- 
tomizing your copy of 1-2-3 with add-ins 
is the Add-In Manager, written by Lotus 
but supplied with each 1-2-3 add-in by that 
program’s publisher. Installing the Add-In 
Manager is a one-time job, handled by a 
batch file on the add-in program disk. Ihis 
makes your 1-2-3 driver set aware of the 
existence of the Add-In Manager. 

Once it’s installed, using the Add-In 
Manager to call your add-ins is fast and 
easy. You can set up your add-ins so they 
can be called by an Alt-F7, F8 or F9 key- 
stroke; or you can use the Add-In Manag- 
er’s special Attach/No Key option to call 
the add-in from a list when you need it. 
You can even set the Add-In Manager to 
automatically load one or several add-ins 
every time you load 1-2-3 into memory. 
(As appealing as that auto-loading sounds. 


however, remember that 1-2-3 and DOS 
already consume a lot of memory; for most 
uses, calling add-ins only as needed makes 
more sense.) 

To use an add-in, just hit its Alt-func- 
tion key combination while in the Lotus 
spreadsheet; or. if you didn’t assign that 
add-in to its own Alt-function key combi- 
nation, hit Alt-FlO to call the Add-In Man- 
ager, hit Enter to select “Attach,” use the 
arrow keys to move the cursor to the add-in 
you want, and hit Enter twice. That loads 
the add-in into memory. 

Then, with the Add-In Manager’s 
menu still on-screen, hit the 1 key for In- 
voke. A list of all the add-ins you’ve in- 
stalled appears across the top of the screen, 
looking very much like a list of 1-2-3 
worksheet files ready to be retrieved with 
the /File Retrieve command. Move the bar 
cursor across to the name of the add-in you 
want to use, hit the Enter key to select it, 
and your add-in is on-screen. 

YOUR OWN TOOLKIT Developers of 
/ -2-3 add-in programs go out of their way 
to make their own moving-bar menus look 


very Lotus-y. Use the arrow keys to move 
across to the command you want, then hit 
the Enter key; or just tap the key for the 
first letter of the name of the command — 
in both cases, exactly as you do with the 
Lotus worksheet itself. 

Some add-ins save your work as pari of 
a standard 1-2-3 .WKl file; others write 
the data into a separate file outside 1-2-3. 
Generally those programs that save data 
outside the 1-2-3 worksheet offer larger, 
more-sophisticated data files and help 
avoid the agony of discovering you’ve just 
overwritten some important 1-2-3 cells be- 
neath the area you thought you were work- 
ing in. On the other hand, those that save 
the data inside a .WKl file may make it 
easier to exchange data with other people 
who don’t have copies of the add-in used 
to create the material. 

Which add-ins are for you? It’s hard to 
say, because my short list of best add-ins 
has grown out of the unique ways I want to 
stretch 1-2-3 — which may not match your 
needs at all. Indeed, that’s the whole point 
of add-ins; they allow us to customize what 
is. for many of us, our most fundamental 
applications program — 1-2-3 — into a tool 
closely matched to our own needs. 

Not to be coy, I use SeeMore almost 
constantly, to see more of the spreadsheet 
at a time; I use the add-in version of Side- 
ways frequently, for easier assembly of 
really large spreadsheets. I use Informix’s 
Datasheet Add-! n almost daily with a data- 
base developed by a client in that format. I 
use Write-in for the occasional fast note 
when I’m working in 1-2-3; and I load In- 
tex Solutions’ 3D Graphics once in a 
while, to play around with visualizations 
of data that require three axes to make 
sense. 

A FEW TIPS Experience suggests a few 
things potential add-in users should con- 
sider. First, add-ins are a game for those 
with 640K RAM and a hard disk. While 
you can get away with mnning add-ins on 
a floppy-disk-based system with less than 
640K, you’ll soon get into out-of-memory 
problems, and you’ll go batty deleting files 
on your 1-2-3 program disk in an effort to 
make enough room for the Add-In Manag- 
er and the add-in program itself. 

Second, be careful when installing your 
second and .subsequent add-ins. Lotus has 
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shipped several versions of the Add-In 
Manager, supplying them to add-in devel- 
opers who provide them on your add-in 
program disk. The installation procedures 
for add-ins usually make clear that if 
you're already using any add-in, you don’t 
need to reinstall the Add-In Manager. 

But check the file creation dates on the 
two Add-In Manager files found on your 
new add-in's disk. They’re called ADD_ 
MGR.EXE and ADD_MGR.DRV, and 
the DOS DIRectory cotiunand will show 
you their ereation dates. If their (common) 
date is mote recent than the date on which 
the files of the same name that you’ve al- 
ready installed on your hard disk were cre- 
ated, install the newer versions. 

By the same token, don’t accidentally 
overwrite a more-recent Add-In Manager 
with an older version you may find on a 
disk in an old add-in’s package (or on a 
disk from an add-in developer who’s slop- 
py about providing the latest version of Lx)- 
tus’swork). 

Third, don’t overlook subtle, off-the- 
beaten-path uses of your add-ins. Youmay 
be able to use add-in word processors, for 
example, to dress up your spreadsheets 
with italics, boldface, and underlining. 
And while most users think of an add-in 
spelling checker as a utility intended main- 
ly for use with an add-in word processor. 
Spellin', can just as easily check the text in 
your worksheet as well. Your colleagues 
can live without spreadsheets with “FY87 
Actule vs. Forecast” titles, or I -2-3 graphs 
with pie slices identified as "Southwuest” 
and ■ ‘Uper Midwest. ’ ’ 

Finally, using an add-in word processor 
with gorxl ol’ 1-2-3 is very nice if you’re a 
busy executive and want to write only the 
occasional memo or short report. But if 
you’re likely to pass that report onto some- 
one else in electronic form, on a network 
or through Roppy Frisbee, you may be 
better off learning to use the WP program 
that’sthe standard at your company. Don’t 
be surprised if you find you really do have 
use for some of that full-featured WP pro- 
gram's bells and whistles after all— de- 
spite how good the add-in WPs may be. 

ADDENGON ADD-INS With 1-2-3 add- 
ins already available for an amazing range 
of ancillary functions, where do add-in de- 
velopers, and add-in applications, go from 
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here? 

Eric Schultz, who helped develop 
1-2-3, Release 2, when he was at Lotus, 
left to cofound Blossom Software and de- 
velop its first (and only) prxxluct. Write- 
in — a product so good that it serves both as 
a model for others on how to write add-ins 
and as an example of how powerful they 
can become. He believes the next obvious 
add-in is a communications module. 

“It would be so easy. And so many 
people want that. It's the one obvious 
missing link. We talked a lot about how 
obvious it was, and were sure someone 
would have done one by now, Ifl’dknown 
no one else would have one out by now, 
we’d have done one at Blossom.” 

Paul Funk, fountler of Funk Software 
and author of both the original add-on 
Sideways and the newer add-in version, 
believes people are looking for mote gen- 
eralized add-in toolkits — and, by the time 
you read this, will have shipped one. 

“We don’t need another word proces- 
sor. We’ve already done Sideways as an 
add-in, and InWord, and Noteworthy, our 
add-in cell-annotation program. I think 
people want very horizontal applications 
to tun from within 1-2-3 — which is a very 
horizontal program itself. ’ ’ 

Tom Byers, who heads Turner Hall, the 
first and still the leading add-in publisher, 
has been overseeing the slow process of 
converting many of his company’s older 
add-ons, such as Note-lt, SQZ! and Cam- 
bridge Spreadsheet Analyst, to add-ins. 
Add 4Word and Spellin!, and it’s easy to 


see why Turner Hall dominates the add-in 
market. 

Byers sees additional market opportu- 
nities for add-ins — and is about to release 
4Views, an add-in reminiscent of Bor- 
land’s/?e/7ex in the way it serves as a 1-2-3 
report writer and constructs crosstabs from 
1-2-3 worksheet datasets. But he thinks the 
next generation of add-ins, written to work 
with 1-2-3, Release 3.0, due during the 
first half of 1988, will be fundamentally 
different. 

A NEW LEAF In one sense, they’ll have 
to be different: Lotus has warned add-in 
developers that 1-2-3, Release 3, won’t be 
able to use existing add-ins. “But Lotus 
has also said LEAF, the new Lotus Ex- 
tended Applications Facility, a new lan- 
guage for tying together applications, will 
be a way we can write add-ins for Release 
3,” says Byers. “That should allow us to 
develop much richer products. ” 

Another source confirms that despite 
earlier reports, Lotus has now told add-in 
developers that while no special LEAF- 
based add-in developers’ toolkit will be 
produced, they’ll be able to get copies of 
LEAF about the time 1-2-3, Release 3, is 
shipped and should be able to ship their 
own new add-ins shortly after that. 

The release of products such as Micro- 
soft Excel has led some to suggest that a 
special class of add-ins will be developed 
for Windows applications, such as Excel. 
That seems unlikely, since users of Win- 
dows can already jump from one applica- 
tion to another, cut and paste from one to 
another, even pass data ftom one to anoth- 
er through Windows' Dynamic Data Ex- 
change feature. 

It seems more likely that we’ll see so- 
phisticated, multi- worksheet template sets 
for Excel. Byers agrees: “1 think we’re go- 
ing to see things like a ‘budget construc- 
tion set,’ akin to the ‘Pinball Construction 
Set’ game, for Excel," he says. "Excel 
just invites that sort of thing — and any- 
way, it has a lot of the things add-ins bring 
to 1-2-3 already built into the product.” 

Other existing spreadsheet programs 
may not have a sufficiently large installed 
base to support development of their own 
versions of add-ins. Computer Associates’ 
Micro Prxxlucts Division is addressing the 
need for add-ins for their SuperCalc4 ptt> 
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When you need to move quickly among programs and files, 
Software Carousel carries the load for you. 


Why get dragged down by that 
old PC technology? 

Despite the sof^iscication of today s PCs, 
there's one thing they still don’t do. And that’s 
work the way people wt^k. Jumping from one task 
to another-from budgets to memos to phone 
calb and back. Consolidating, cross'referencing, 
copying and combining. 

So every time you need to change programs- 
or just look at another 61e— it’s the same old. 
tiresome routine-saving, exiting, loading, retriev- 
ing. Not very convenient. Not very human. 

But rK>w you have a choice. Either wait for 
the “next generation’’ of PC software. Or use 
Software Carousel, aiKl get the speed and con- 
venience you need today, with the software you 
already own. 

Here's how to make Software Carousel 
work for you. 

Software Carousel is the amaringly easy way to 
switch almost instantly from WordPerfect to 1-2-3 
to dBASE to DOS to whatever else you want. 

Or go from one file to atrother in the same program. 
All without savir^ or retrieving-or wasting a 
precious moment of your time. O your com- 
puter’s memory. 


Software Carousel works by creating a number 
of iiuiependent software slots to load your pro- 
grams into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and there’s 
your spreadsheet. Need your word processor? 

Don't bother saving your spreadsheet file, just 
whip over to your document and do your work. 
Snap back to your spreadsheet and it’s just like 
you left it. It's like all your programs are “pop-ups," 
just a hotkey away. 

Or load the same program into three different 
slots, each with a different file. Now go from one 
to arrother in a tenth the time it would take any 
other way. And wnth the wonderful feeling that, 
suddenly, your computer is workirtg right along 
with you, not against you. 

Here's the best part of all. 

You may have heard about some other 
"environment" programs out there that claim 
to do something similar to Software Carousel. 

But there are several important differences. 

First, they make you split your memory up 
among the programs you want to use. Software 
Carousel lets you use all available memory in each 
aiKl every program, each and every file. It even 
siippom expanded and extended memorv. 


Other environment programs work with only 
some software. Software Carousel wi^ks with 
everything. Period. It even resolves conflicts 
among memory resident programs. 

Other scrftware creates a memory intensive 
working environment that's complex, unfamiliar, 
with cramped little windows and strange com- 
mands. Software Carousel takes minutes to set-up 
exactly the way you want it. All your software 
loob and acts exactly as it always did, so you can 
concentrateon your j<^, iiutead of high techrrology. 
It's so downright userful, even IBM* 
recommends it 

Even as you read this page, there are tens of 
thousands of Software Carousel users out there 
zipping through their work without laborious and 
repetitive commands. And without the usual 
640tC limit imposed by DOS. In ^ct, even IBM 
recommends Software Carousel for use with their 
most popular mainframe-to-PC communications 
package. 

We think you’ll agree, that with this kind of 
speed, convenience, and next-generation perfor- 
mance, $59.95 is a small price to pay. 

Look for Software Carousel at software dealers 
everywhere. Or order direct from SoftLogic Solu- 
tions by callir^g us toll-free. If, after thirty days, you're 
not satisfied that Software Carousel is the ri^t 
way to get old PC technology off your back, we’ll 
gladly arrange for a refund of your purchase price. 

ScftLogk: 

SOLUTIONS 

One Perimeter Road 
Manchester, NH 03103 
l603)fr27'9900inNH 

CaU 800-272-9900 

IBM»ircgtsimJ(raJcni.trki4 jj , 

ImcmaCMvwd Buunru Mxhmr, CxciHWMHin W O 


Here s '.hat people are arei’ag abou, Software Carou 
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added around the edges. 

4Word saves text as a series of left-jus- 
tified 1-2-3 text labels in Colunui A at the 
left edge of the worksheet. It relieves that 
stuffed-column feeling by replacing the 
1-2-3 screen (including 1-2-3's distinctive 
baby-blue row-and-column identification 
bars) with a plain, attractive screen that 
looks like a traditional WP program's dis- 
play. The 1-2-3, Release 2.0 date and time 
information appears lower left (assuming 
you’ve left that display mmed on in Lo- 
tus’s /Worksheet Global Default Other 
Clock options), as well as the Lotus status 
("READY” or “WAIT’’) flag at upper 
right, and the NUM and CAPS flags at 
lower right. (Unfortunately, it also leaves 
the Lotus CALC flag on-screen through- 
out the word processing session. Turner 
Hall promises this will not be the case in 
the upcoming Version 2.0 of 4Word.) 
4Word adds a border around a 19-row by 
78-column typing area, with tab markers 
across the top. 

The usual word processing features, 
ftom word wrap to search and replace, are 
present. And 4Word makes good use of the 
function keys, remapping them to its own 
purpose. Tapping the FI key brings up a 
help-topics menu better than 1-2-3’% own, 
including a map of which function keys do 
what. 

Like WordStar, 4Word normally does 
not reformat paragraphs manually when 
you enter or delete text. That’s a remark- 
able step backwards, but users can select 
an auto-reformatting nxxle. Turner Hall 
warns, though, that auto-reformatting is 
much slower and suggests leaving the set- 
ting on manual. 1 wasn’t bothered by the 
slightly slower speed of auto reformatting 
on 80286 and 80386 PCs nearly as much 
as 1 was by the clumsiness of having to 
manually reformat changed paragraphs (or 
whole documents), but when 1 installed 
4Word on an XT, 1 saw what they meant: 
auto-reformatting can be slooow. 

4Word can handle mail-merging from 
1-2-3 databases (and you can use the native 
1-2-3 /Data Query Extract facilities to sort 
and select the records from the database to 
be merged, though that must be completed 
before entering 4Word)\ and it can use Lo- 
tus 1-2-3 macros. 

In the interest of a simpler display, 
4Word doesn’t leave its moving-bar, Lo- 


gram by developmg its own — and also re- 
leasing them for 1-2-3. 

New spreadsheet programs may come 
to market with add-in-like features already 
built in (Surpass, for example), or with a 
series of add-ins already planned and in de- 
velopment by their publishers (as with 
Borland’s Quattro). 

Another path will be “do-it-yourself" 
add-ins. Quattro was designed for easy 
add-in development, using Borland’s Tur- 
bo C and Turtxj Pascal language packages. 
Borland president Philippe Kahn has said 
the company plans to help users develop 
those DIY add-ins. Corporate PC and MIS 
managers will love that ability to create in- 
house the custom add-ins their users need. 

Finally, given the popularity of bun- 
dling in the PC business, it’s likely that 
other publishers will follow Borland’s lead 
inanotherdirectionaswell: look for copies 
of the Turner Hall add-in SQZ! bundled 
with Quattro. 

Between the universe of fully indepen- 
dent but highly compatible separate pro- 
grams, such as Windows applications, and 
the much smaller world of single, tightly 
integrated multifunction programs such as 
Framework, lies the no-man’s-land Lotus 
is trying to absorb with add-ins. 

Cynics say add-ins are an easy out for 
Lotus, saving it the time, expense, and de- 
velopment resources needed to deliver that 
much more fully functional 1-2-3 it 
“should" have. But as PC Magazine's 
West Coast editor Jared Taylor likes to 
point out, a program that does everything 
everyone wants is so big and slow that it 
can hardly get out of its own way. 

And there will always be someone 
who’ll say of it, “Now if they had 
just 

Add-ins are a tidy, inexpensive, highly 
personalized way to extend 1 -2-3 in the di- 
rections you think it should go. And to le- 
verage off your existing investments in 
both purchase price and time spent learn- 
ing 1-2-3, by making it a tool even more 
broadly useful in your work. 

Now if they just had an add-in manager 
to keep my daily schedule . . . and one to 
check my MCI Mail box . . . and one that 
could .... 

Jim Seymour is a contributing editor of PC 
Maaazine. 


Word Processing 

ADD-INS 


S ince processing words and con- 
stmcting spreadsheets always come 
up as The Big Two business-PC ap- 
plications, it wasn’t surprising that the first 
1-2-3 add-in was a word processor. Nor 
that before long we had no fewer than three 
competitive add-in WP products — more 
than in any other add-in category. 

What is surprising, though, is how dif- 
ferent the three are in concept and in their 
approach to the job of pushing words 
around. And how good all three products 
are. Choosing among them is less a matter 
of picking the best pitxluct than finding the 
one that most closely matches your own 
style of handling word processing — the 
one that offers the right approach and fea- 
ture-set for your needs. 


4Word 

The first add-in product to appear was 
Turner Hall’s 4Word. In some ways it’s a 
cross between the brute-force, stack-all- 
your-text-in-Column-A approach of word 
processing in 1-2-3 without add-ins, and 
the clumsy approach Lotus took with Sym- 
phony — with a lot of very nice features 


FACT F I L -E 


.IWord 

Turner Hall Publishing 
10201 Torre Ave. 
Cupertino. CA 95014 
(408)253-9600 
List Price: S99.95 
Requires: 64K RAM. 
Utfus 1-2-3. Release 2.0 

or later. 

In Short: 4WorJ is a well-integrated pro- 
gram that extends functionality to in- 
clude enough traditional WP features for ex- 
ecutive memo and letter wnting. Use of 
1-2-3's print drivers limiLs output options and 
quality. 4Word is best for 1-2-3 users whi> 
need WP capability only occasionally. 

CIRCLE 673 Of-I READER SERVICE CARD 
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For high speed, h^h performance 
data integration, look into Magic Mirror.’ 


Now you can move data instantly 
from one program to another — 
ri^t from your PC screen. 

New you can transfer parts 
of a spreadsheet directly into 
ye)ur database — or move 
sections of a document 
straight into a spreadsheet — 
without retyping yemrdata, 
and without a single mistake. 

It’s all done with Magic 
Mirror — the uniuue memory 
resident program that lets you 
uuickly select any information 
directly off your PC screen and 
irtstantly feed it into any other program — in 
exactly the right format, with exactly the results 
you want. 

Wid) Magic Mirror, it’s easy to do the 
impossible. 

Let’s say you're preparing a spreadsheet, and 
you want to include some b^gec information 
from a word processing document. 

Simply use Magic Mirror to highlight those 
sections of the document with the information 
you want, and save them in memory. 

Now call up your spreadsheet, hit a couple of 



Highlight only the information vou want to freJ to 
anothrr program. Magic Mirror then transfer) it 
iftttantiy. accurately, and effortlesUy. 


keys, and watch as 
your budget is 
automaiicallv 
entered into the 
right cells — in 
the proper 
format — as 
though you were 
typing the 
information 
yourself at a 
blinding speed. 
With Magic 
Mirror it's easy. 
Without Magic 


Minor, it’s impossible. 

It’s the complete do'it'yourself data 
integration tool. 

The secret behind Magic Mirror is its ability 
to automatically edit and reformat data while it’s 
transferring. That's significant because the way 
one program displays information is usually not 
the way another program will accept it. No 
problem. 

Select a few simple options, and Magic Mirror 
removes dollar signs, inserts carriage returns and 
other control characters, strips out spaces — 
whatever it rakes to make once incompatible 


"Just received ihe^am W Mirror. 

"AKA\a ' 7 ^ ’^“be greatest tyinst." 


data kx>k and act just like it was entered for the 
program you’re sending it to. 

Plus, it remembers everything it does — from 
the way it captures data, to the way it edits and 
reformats, to the way it transfers data. So it’s 
simple to repeat Magic Mirror operations 
instantly. Ot set up routines that others can use 
with ease. 

Get tomorrow's software technology today. 

&)mc day, far in the future, maybe all PC.' 
stiftware will share data effortlessly from one 
application to another. But why wait, when 
you can do it yxiurself today at such a very kiw 
cost? 

Ask for Magic Mirror at software dealers 
everywhere. Or order direct from SoflLogic 
Solutions by calling 800-272-9900 (603-627- 
9900 in New Hampshire), or send the coupon 
below. If you find it does not meet our adver- 
tised claims within 30 days of purchase, we’ll 
gladly arrange for a prompt rehind. 

SoFTlxxac 

SOLUTIONS 

Meagic Mirror ■ 

$3995 

Yes, send me Magic Mirror for just $89.95 
(not copy protected). 

Name. 


C^ompany. 

Address 

City- 


. State/Zip. 


Check Enclosed □ VISA □ MC □ AMEX 

Card # Exp. Date 

Signature 

Si^Logk; Solutions, Iik. 

One Perimeter Road 

Manchester. NH 03103 

800-272-9900 (603-627-9900 in NH) #6 

Can 800272-9900 
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,ine 64 Col 22 Cell ft64 Left Spacing 1 

opy Move Erase iJBfmiB HHSB Refornat Line Integrate Page Settings 
earch for text and (optionally) replace it 


The extract belou points to the resounding success of our U.K 
operations. Though our British representatiues are citing ueatherj 
conditions as the nain inpetus of the upswing in wig sales> narketj 
analysts attach significance to the political clinate. Indeed^ the] 
British Hedical Association reports g reater incidence of alopecia sincel 
Prine Minister Thatcher was elected 
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4Word’5 menu structure and feature selection follow 1 -2-3 conventions, making it easier for Lotus 
users to maneuver. For a cleaner screen , hit the F 10 key and the menu disappears. 


tus-like menu across the top of the screen 
all the time, but shows it only when you 
strike the FIO key. (You can’t call it with 
the usual 1-2-3 Slash key, of course, be- 
cause you may want to use the slash sign as 
a legitimate text character in your 4Word 
documents.) 

Just as with 1-2-3, you can either hit the 
key representing the first letter of the menu 
choices (C for Copy, M for Move, and so 
forth), or use the cursor keys to move 
across from one menu choice to the next, 
then hit the Enter key to execute the com- 
mand. As with 1-2-3, the cursor key meth- 
od adds keystrokes but offers the benefit of 
short, explanatory lines appearing under 
each successive menu keyword to remind 
you of what lies in the submenus below. 

PROCEED WTTH CAUTION A price 
exacted by dWortTs trick of stashing your 
text as long labels in Column A is that as 
your document grows longer, it’s easy to 
overwrite real spreadsheet informa- 
tion — ^formulas, text labels and values — 
you’ve already entered in 1-2-3'% native 
mode. {Symphony users will immediately 
recognize this unlovely artifact from their 
program’s archaic text-entry style.) To 


avoid overwriting data, 4Word offers a 
Settings Range Restrict command that cre- 
ates a named range for word processing, 
then forces 4Word to stay within whatever 
row-and-column boundaries you’ve set. 
But add more text than will fit in that 
space, and you must go back and expand 
that range manually . 

(Version 2.0 of 4Word will automate 
the setting of a restricted range to avoid 
overwriting data. The new version will 
also offer an undo feature on block moves 
and deletions and will kill the CALC flag 
at the bottom of the screen.) 

And while 4Word can read in, display, 
and print patches of your spreadsheet with- 
in a 4Word document, it can’t deal with 
more than one file at a time. Thus you 
can’t follow the obvious pth of writing 
your letter, then at the appropriate point(s) 
calling for a range of data from another 
spreadsheet. You’ll have to drop out of 
4Word, use 1-2-3's /File Combine com- 
mands to bring the data range into an un- 
used area of your 4Word spreadsheet — re- 
member, 4Word documents are spread- 
sheets — then return to 4Word using its 
Integrate Link command to call that range 
into your document. 


In compensation for this ridiculous 
dipsy doodle, 4Word lets you create “hot 
liiiks’ ’ between those patches of worksheet 
embedded in the document and their cells 
in the normal 1-2-3 worksheet — so that if 
you subsequently change the data in the 
worksheet, it’s automatically changed in 
the document as well. But the other WP 
add-ins reviewed here also offer similar 
hot links, without so mueh zigzagging. 

In Version 1.0, 4Word can’t integrate 
1-2-3 graphs into your document. The up- 
coming version 2.0 reportedly will ship 
with a second add-in included at no extra 
charge, 4Graph, which will allow integra- 
tion of 1-2-3 graphics into 4Word docu- 
ments — or directly into 1-2-3 row-and- 
column printouts. Unfortunately, that 
process will require saving the desired 
graphs as .PIC files in advance; and, since 
4Word and 4Graph will still rely on Lo- 
tus’s printing resources, you’ll have to 
dredge up your long-lost PrintGraph disks 
to print those integrated documents. 

PRINT TIME Printing 4Word docu- 
ments relies on the 1-2-3 printer drivers 
and standard 1-2-3 printing techniques. In 
fact, 4Word has no print routine; you sim- 
ply drop out to 1-2-3 and use the usual 
/Print F^nter Range Align (jo command 
sequence. That means 4Word'% printed 
pages suffer from the limitations of 1-2-3’% 
printer drivers; no support for proportional 
fonts, difficulties in changing character 
size, no management of soft fonts for laser 
printers, and others. 

You’ll also need to be careful to set the 
J-2-3 right-hand page-margin default to a 
number larger than the actual line width of 
your 4Word document, or the ends of 
longer lines will be chopped off. Turner 
Hall suggests setting the 1-2-3 right-hand 
margin at its maximum value, 240 charac- 
ters, to avoid conflicts. 

4Word'% a good choice for the occa- 
sional WP user who just wants a better way 
of writing letters than typing text directly 
into a 1-2-3 worksheet. Note too that at a 
little less than 64K, 4Word uses less RAM 
than do the other products reviewed. 
While it’s easy enough to purge add-ins 
from memory and regain that memory for 
worksheets, you may never need to unload 
4Word, thanks to that modest memory re- 
quirement. — Jim Seymour 
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InWord 

Of all the 1-2-3 word processing add-ins, 
InWord is the cleanest, fastest, easiest to 
use. It follows the pattern of 1-2-3'% own 
menus more closely, and you probably 
won't even open its excellent manual. This 
is a program for 1-2-3 loyalists, who want 
their word prrxessing to look and work as 
much like good ol' Lotps as possible. 

Funk Software, developers of InWord, 
were the first entrants in the 1-2-3 add-on 
market with the original version of Side- 
ways’, they have now become major play- 
ers in add-ins as well. That experience 
shows in the polish and ease of use of In- 
Word. 

InWord" s WP display uses the topmost 
line for a character size and attribute note at 
top left (such as “lOcpi boldface”), and a 
mode indicator reminiscent of 1-2-3'% 
READY flag, at top right. Next come two 
lines reserved for the moving-bar menu. 
Lotus's date and time readouts appear at 
the lower-left-hand comer of the screen, 
and the Loms NUM and CAPS flags are at 
bottom right. Like 4Word, InWord draws 
a border around a text entry window con- 
taining 19 rows by 76 columns. The top 
line of that window shows margins and tab 
settings in traditional WP-ruler style. 

Text entry is straightforward. You can 
call the moving-bar menu at any time by 
hitting FIO. The FI key delivers a help 
screen that gives explanations of eight ba- 



F A C T 


FILE 


InWord 
Funk Software 
222 Third St. 

Cambridge. MA 02142 
(617)497-6339 
List Price: S99.9S 
Requires: KOK RAM. 
Loiua i‘2‘3. Release 2.0 

or later. 

In Short: The closest match to / -2-3’s native 
KK)k and feel. InWord is also a speed demon, 
faster at every task than the t>tber WP add- 
ins. Thanks to Funk's own special printer 
drivers, printed output can be tnuch more at- 
tractive than with other add-ins. A gtxxl all- 
around choice. 

CiPClI g720NREA0£RSEnviCECA«0 


■jTn Word Processing Add- 
d. n Summary of Features 

.'Vin/.'l 

ins*: 




4Word 

InWord 

Write-in 


$99.95 

$99 95 

$99 95 

RAM requirement (above T-2-3) 

64K 

85K 

95K 

LIM EMS supported 

Version 3.0 

and 3.2 

LIMspec4.0 

LIMspec4.0 

Word wrap 

• 

• 

• 

Search and replace 

• 

• 

• 

Automatic reformat 

O 

• 

• 

Block move copy delete 

• 

• 

• 

Style sheets 

o 

• 

• 

Mall-merge 

• 

• 

• 

Uses Lotus macros 

• 

• 

• 

Printer drivers 

o 

• 

o 

Has hot links to spreadsheet data 

• 

• 

• 

Merges graphics 

o 

• 

o 

Saves In separate file 

o 

• 

• 

• — Mas O— No 

'Speliinf. a spelling checker, has nor>e ot the features listed in this table 


sic keys' functions; a Help Index option at 
the bottom of the .screen will take you to a 
Lotus-like index of help topics, from 
which you can branch to still other topics, 
return to the index screen, or jump back 
into your document by hitting Esc. 

To use text attributes such as italics or 
boldfacing, hit F3, then the first letter of 
the attribute (such as B for boldface), then 
resume typing. At the end of the passage, 
hit F3 and R (for Reset) to return to stan- 
dard characters. To the extent that your 
printer supports them, InWord offers stan- 
dard. italic, boldface and underlined char- 
acters, as well as strikethrough, super- 
scripts and subscripts, and pitch and font 
changes from that same menu. You can 
also go back after typing material and mark 
all or part of your text as a block, then ap- 
ply those attributes. 

iSE HABIA LOTUS? InWord does an 
exceptional job of allowing users access to 
the Lies, or Lotus International (Character 
Set. Other add-ins (and 1-2-3'% clumsy 
Compose command) ate tricky to use to 
get umlauts, plus or minus signs, frac- 
tions, and so forth into your text. By con- 
trast, InWord asks only that you hit the F2 


key, tap F for Foreign (Characters, then 
move the cursor to choose from among a 
grid of foreign-language characters shown 
in a pop-up window at the right of the 
screen. Hit Enter, and the character is in- 
serted in your text. Symbols such as lirte- 
drawing elements, numeric fractions, and 
others are inserted the same way, by 
choosingGforGraphic Characters. (Make 
sure, that your printer supports those char- 
acters and that they are mapped in the 
printer according to Lotus's LICS 
scheme.) 

InWord has left, tight, and center tabs, 
plus left, right, center, and full justifica- 
tion. Multiline headers and footers ate ac- 
commodated. And block moves and 
copies ate easy. 

Saving and retrieving your work uses 
Document Save and Document Retrieve 
commands, both reached via the FIO key. 
Both work just as in 1-2-3: in fact, both 
pop up a 1-2-3 worksheet display with the 
familiar lines across the top of the screen 
prompting for the path and filename for the 
document (and listing available documents 
for retrieval if you’ve used the Document 
Retrieve sequence). 

Like Write-in, InWord saves docu- 
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10 cpi 

wopy Howe Erase Search Replace Worksheet Docuwent Print Options 

i^haracterf Paragraph, Layout, Global, Type, Store, Apply, Update 

iLt 1 2 3 4 5 [ 

As you uill see from our latest results, uig sales are booming in 
Canada. One set of figures paints a particularly compelling 
picture of our success in Northern climesH 
4 



Jan 

Feb 

Nar 

Apr 

Nay4 

St. Hippolyte 

999 

182 

388 

860 ■ 

■222 i 

Uiarton 

233 

...846 

980 

999 

182 

Allenford 

■ -908 

.556 

352 

233 

846 

FlinFlon 

641 

• 908 

561 

444 

700 4 


4 

We feel that the encouraging figures ouer the uinter months 
indicate a resurgence of interest in hair alternatives. We intend 
to take advantage of this trend by exploiting not only the 
cosmetic advantages of our products, but also their benefits to 
consumers accustomed to long, cold winters. 4 
4 
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Hot links between InWord and your 1-2-3 spreadsheet let you copy a range of data into your word 
processing document and make changes that will be reflected in the original worksheet. 


ments in a separate, nonworksheet file; 
also like Write-in, /nWord has the courtesy 
to make a . BAK backup copy of the previ- 
ously saved version. (Lotus, are you lis- 
tening? Doesn’t it gall you that all these 
add-ins handle backups so nicely? 
Couldn’t we please finally get 1-2-3 puh- 
leeze, Mr. Lotus?) 

Though the speed and convenience of 
Write-in's character and paragraph style 
sheets — and the printer-settings sheet — 
are hard to beat once you’ve set them up 
(or adopted one of Write-in's samples as 
your own), InWorcTs style of directly ap- 
plying formatting in conventional terms 
will be more familiar to most users. And 
InWord has the richest, most versatile and 
understandable set of formatting com- 
mands of any of these add-ins. 

CAPTURING WORKSHEETS InWord 
handies insertion of cell ranges from work- 
sheets better than does 4Word, but not 
quite so conveniently as Write-in. You’ll 
need to have the worksheet from which 
you want to capture information on-screen 
before beginning your InWord document. 
At the point in your text where the work- 
sheet range should be inserted, hit the F 10 


key to call up InWortfs menu and select 
Worksheet Link Table. You’re dropped 
back into the spreadsheet, where you mark 
the desired range in the usual way. When 
you hit Enter to confirm that range, you’re 
popped back into die word processing doc- 
ument, with the range nicely positioned 
where you want it. These are hot links, so 
subsequent changes in the worksheet will 
be reflected in subsequent printouts of the 
document. 

Unfortunately, this approach means the 
worksheet patch is treated as a single 
block. I couldn’t fmd a way to underline, 
boldface, or italicize single words, num- 
bers, or lines within that block for empha- 
sis. 

And though both 4Word and Write-in 
offer methods of temporarily suppressing 
the formatting symbols that litter most WP 
screens, so you can see how the finished 
document will really appear, 1 couldn’t 
find any way of also doing that with In- 
Word. (A Print View command is avail- 
able, but leaves visible, for example, hard 
spaces and line breaks inserted by InWord 
in linked worksheet ranges, producing a 
“preview” screen even more cluttered 
than the basic working screen.) 


InWord handles mail-merging about as 
adroitly as the other WP add-ins reviewed 
here. Unfortunately, it cannot combine 
text and graphics on the same printed page, 
even with Lotus’s PrintGraph routines. 

I like InWortfs clean, Lotus-like ap- 
proach to word processing. And the range 
of its formatting options, and the ease of 
applying them, is very good. But be care- 
ful: the same flexibility that lets you pro- 
duce the most attractive ouqjut of any of 
these WP add-ins, using different type 
sizes and proportionally spaced type, also 
can get you into trouble. Make certain, for 
example, that you choose Normal type for 
text in tables imported from 1-2-3 work- 
sheets; proportionally spaced type will de- 
stroy the alignment of those tables. 

DRESSING FOR SUCCESS InWord is 
a good choice for the person who doesn’t 
care about sticking pie charts and bar 
graphs into letters and reports, but who 
does care very much about how those doc- 
uments look on paper. Writing their own 
printer drivers was a brilliant touch for the 
Funk people: those superior printer drivers 
are the key to InWortfs exceptional out- 
put. And if you’re a true Loms loyalist, 
looking for a program that works as much 
like 1-2-3 as possible, InWortfs the one 
for you. — Jim Seymour 

Spellin! 

It takes a certain recklessness to market a 
spelling checker that can’t spell its own 
name. (Sure, it’s a play on “add-in,” but 
still . . . .) Spellin! is good enough to 


I 

MFACT FILE 


SpcflU 

2.01 orlaler, orS 
In Short: Anad( 
orSympfumy file 
Not copy protecte 

Spellin! 

Turner Hall Publishing 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 

List Price: $79.95 
Requires: lOOK RAM: 
Lotus 1-2-3, Release 
vmphony. Release 1 .2. 

-in speller for spreadsheeLs 
. More smart than speedy, 

.d. 
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At last getting organized 
is painless with Nutshell Plus 



NutsheJlPlus 


i fu- y'/LBirmyJ I tit 



In the past, when choosing a database, you had 
to sacrifice ease of use for power, and flexibility for 
programming skills. 

No more. 

Nutshell Plus offers you the simplicity of file man- 
agers with the potency of relational technology to 
streamline management of your business information. 

While there are relational databases with program- 
ming capability, they're not for everybody. Not everyone 


wants to -or knows how to - program special routines 
to suit in-house needs. 

What's needed is a database for the rest of us. 

Imagine that instead of creating a monstrous single 
file of data, you can create logically linked files that 
pull related data from one to another, saving you time 
and keystroking, and preventing errors from redundant 
data entry. 'V'ou don't have to program, but you can 
create macros. 



Move data from fife to file automati- 
cally by linking up to 10 field pairs. 
Here a unique account number links 
the Client File to the Order File, and a 
Product Code links the Produci File to 
the Order File. - — ■■ 



Create customized layouts to suit your 
information needs and tit your busi- 
ness forms. Here are two layouts in 
one file: an Order Entry Screen and an 
Invoice to fit continuous-form paper — 


Format data as you wish, including 
optional use of dollar sign and number 
ol digits in numbers, (eft and right justi- 
fication of data, and five ways of dis- 
playing the date 


Nutshell Plus is features-rich. With it. you can also: 

• Create a form ietter in a field 

• Print to screen to preview the exact appearance of 
your data 

• Insert the current date aixf time with one keystroke 

• Change field type 

• Eliminate empty space between and within records 
when printing 

• Preset data to avoid rekeying of repetitive data 

• Use the exponentiation o^rator in calculation 


Nutshell Plus runs on the IBM and IBM- 
compatible PC. XT. AT. and PS/2s. It 
requires 384K and DOS 2.0 or higher. 


formulas 

• Read files you created with Nutshell, its flat-file 
cousin 

Visit your nearest retail dealer and try the Nutshell 
Plus Guided Tour Disk, then buy Nutshell Plus. 

At $295 we think you'll find a lot to like. 

For the name of your nearest dealer carrying 
Nutshell Plus, call the Canterbury International Sales 
Office at 1-800-637-8385 (outside of Massachusetts) 
or (61 7) 881 -7404 in state. 


GWERBURY 

\ntermtmal,« 

Distributor of microcomputer hardware and software 


Nutshell is a registered trademark of 
Nashoba Systems. Ir>c. 






UBO? MS-DOS and MS an npitend <r»Mnurfcs of MicrDsoll Corporation. C 1987 DELL COMPirTER CORPORATION 


Copyrighted material 
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This isn't a new idea. Just one that sho 
have never gone out of style. 

It’s good service. And we know it's a 
real important part of why you buy one 
computer over another. 

So PC’s Limited 


complete systems 
prices include some- 
thing other manufac- 
turers can’t match. 

A one year, on-site 
service contract 
from Honeywell Bull, along with access 
to our technical support people over 
toll free phone lines. 

The fact is, most of the problems you 
might nin into will be cleared up inside 
of one business day. 

PC’s Limited systems are designed and 
built by Dell Computer Corporation right 
here in Austin, Texas. We sell them direct 
to users like you. There’s no middleman, 
so there’s no computer dealer markup. 

Instead, you just pick up the phone, 
place an order and we deliver MS-tX)S*and 
MS*OS/2 compatibles right to you. Or 
you can call for our free catalc^. 

In only three years, we’ve become one 
of the seven largest computer companies 
in the US. Because, while our systems 
are the latest form of high technology, 
there will always be something pretty 
old fashioned about how we keep them 
up and running. 
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■ Spe/Zm/’s vocabulary 
includes every business 
term you can think of, 
together with recent 
scientific terms likely to 
be used in the research 
labs that use 7 -2 -i. 


overcome the handicap of that missing 
“g," and it has some outstanding features 
that would be welcome in many stand- 
alone spelling checkers. 

It takes a certain recklessness, also, to 
market a spelling checker for spread- 
sheets. You probably won’t make the kind 
of mistakes listed on the package — 
goodes, budgat, memorundum — but a lot 
of copies of 1-2-3 get used as a database 
program, and some are even used for word 
processing. Typos can happen to anyone, 
and a spreadsheet spelling checker can 
come in handy if you can justify the cost. 
Turner Hall Publishing asks $79.95 for 
Spellin!, but you get a choice of American 
atxl British dictionaries, flexible and intel- 
ligent programming, a well-designed man- 
ual, and features like search and replace 
that 1-2-3 should provide but doesn’t. The 
program also makes a lot more sense than 
Symphony's optional spelling checker. 

Spetlin! integrates itself into the host 
program through the Lotus Add-In Man- 
ager and the Symphony Services com- 
mand. Its hotkey brings up a menu that lets 
you check spelling in either a range or the 
whole spreadsheet. When it comes to a 
suspect^ misspelling, a menu lets you ac- 
cept the word or edit it. If you want the pro- 
gram to suggest the ri^t spelling, you 
have to use the Guess command and sit 
back and wait. The best standalone spell- 
ers and word processors use much faster 
look-up routines. 

But Spellin! has an unusually clever 
way of flagging repeated misspellings. 
The second time the same misspelled word 



When Spellin! flags a misspelling, you can accept the word as it is or edit it. For suggested 
spellings, issue the Guess command and wail for the list (^choices to appear. 


turns up, the program reminds you of the 
correction you made the fuat time, and of- 
fers to rep^ the correction throughout the 
file without asking you again. It also flags 
sentences that don’t begin with capitals 
(you can turn this function ofO and alerts 
you to words that you typed twice. 

Spellin! gets its look-up engine and 
90,(XX)-word vocabulary (in British or 
American spellings) from Borland Interna- 
tional. The vocabulary includes every 
business term you can think of, together 
with recent scientific terms likely to be 
used in the research labs that use 1-2-3 for 
organizing data. You can add custom dic- 
tionaries to supplement the main dictio- 
nary, or let the program compile a custom 
dictionary using the words you accept 
when it flags them as misspelled. 

No spelling checker can recognize a 
word that’s spelled correctly but isn’t the 
word you shwid have used. Someone at 
Turner Hall probably checked the Spellin! 
manual with a spelling checker, but no one 
seems to have noticed the misspelling on 
page 3-13; “it is possible to loose yourcur- 
rent Custom Dictionary.’’ That should be 
“lose.” You couldn’t shake the dictionary 
loose if you tried. — ^Edward Mendelson 


Write-in 

Written by Eric Schultz, who wrote the 
specs for the 1-2-3 Add-In Manager while 
at Lotus, then left to develop this program. 
Blossom Software’s Write-in feels more 
like a full-fledged word processing pto- 



F A C T 


FILE 


WrUe-in 

Blossom Software Corp. 
One Kendall Square, 
#2200 

Cambridge. MA 02142 
(617)577-9879 
List Price: S99.95 
Requires: 9SK RAM. 
Lotus /-2-i. Release 2.0 or later. 

In Short: A powerful, flexible program 
well-suited to longer and more complex doc- 
uments than the other add-ins reviewed here. 
Internal macros, style sheets, and other fea- 
tures are easy to learn and use. and big time- 
savers. Write-in comes much closer to stan- 
dard full-featured word processing programs 
than its ctmipeiilion does. 
CIRaEanONRLAOeRSeRVlCECARO 
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Announcing 

Silverado For Spreadsheets 

The Database You Already Know How To Use. 


It's wtxjt you've been waiting for: a powerfui database 
ftvat resides within SuperCalc"4 and Lotus 1-2-3. One key- 
stroke arxi you're In SIverado'" without leaving your 
spreadsheet, tfs the first database designed specifically for 
spreadsheet users. Its familiar interface imakes it a snap to 
be productive in a few minutes, because It runs just like 
Supe(Calc4 and Lotus 1-2-3. 

Arxalyze data in ways never before possible, automati- 
cally transfer data bock to the spreadsheet with the 
dyrvamic linking feature. Silverado has virtually unlimited 
database capacity by utilizing eictended memory and 
disk storage. The powerful relotiorKal and vrirKlowing features 
allow multiple databases imported from dBase III, 1-2-3, 
or ASCII files to be viewed simultaneously. 

Silverado's powerful combination of database outlining, 
windowing, background recdlculotion, and report . 


sumrTterizafion makes it the best add-in database ever 
designed for a spreodsheef. But here's the best part It's the 
datatxise you already know haw to use. 

Firte out what Silverado can do for you. Call 800-533-2070 
for more information or the dealer nearest you. 


Hit a few keys — see Safes by Product 


Hit another key — see Safes by Region 


Windows present data from multiple 
databases 
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• World's leading independent software company. 

• Broad range of integrated business and data processing 
software tor mainframe, mid-range and micro computers. 

Software supenor by design. • Vtorldwide service and support network of more than 70 offices. 

Accounting • Spreadsheets • RDBMS • Graphics • Proiect Management • Resource & Operations Management 
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Write-in'i working area isn't part of a 1-2-3 worksheet, and documents are saved in a separate 
file. But the program interacts with 1 -2-3 , and commands will be familiar to 1 -2-3 users. 


gram than do its competitors. Write-in 
feels more than anything else like a minia- 
ture version of Microsoft Word — with 
such features as simplified style sheets and 
macros for boilerplate and repetitive com- 
mands. 

When invoked. Write-in replaces the 
row-and-column spreadsheet screen with a 
conventional WP-like display. Filename, 
cursor position, text enhwcements, and 
paragraph formatting (if any) appear in the 
first of two highlighted lines of a “control 
panel” across the top of the screen, with a 
traditional WP-style ruler line filling the 
second line. The 1-2-3 date and time indi- 
cations appear in the usual places at the 
lower-left-hand corner of the screen; 
Write-in adds an Insert/Overwiite indica- 
tor at bottom right. Otherwise the screen is 
clear, and you’ve got 22 80-character lines 
within which to work. 

GOING OUTSIDE THE .WKl Write- 
in's different approach to creating and sav- 
ing text is underscored by this attractive, 
uncluttered screen. Write-in’s working 
area isn’t part of a /-2-3 worksheet. And 
your text isn’t saved in a J-2-3 .WKl file, 
but in a separate file. However, the pro- 


gram interacts directly with 1-2-3's code 
and structure, and the commands and ap- 
proach will be familiar to 1-2-3 users. 
Write-in's Lotus-like moving-bar menu is 
called, as in 1-2-3, by striking the Slash 
key; if you want the slash character in your 
text, just type Ctrl-Slash, and menu 
choices are made as in 1-2-3. For assis- 
tance, hit FI for help screens that are usu- 
ally but not always context-sensitive. (If 
Write-in can’t tell just what you need help 
with — and it isn’t terribly smart about 
that — it shows a Help Index, and you can 
choose the relevant topic manu^y.) A 
nice touch: you can hit FI for help even in 
the middle of a cottunand sequence, then 
drop back into the cotiunand and finish it, 
guided by the terse but excellent help 
screens. 

The program divides documents logi- 
cally into page headers, page footers and 
body text. The control panel always tells 
you which part of the document you’re 
working in. You’ll see headers and footers 
on-screen only while entering or editing 
them, and multiline entries are possible in 
both, up to a limit of 2SS chkacters in 
each. Entry and editing of text are conven- 
tional, with a full complement of naviga- 


tional shortcuts for jumping forward or 
backward by characters, words, lines, 
paragraphs, or screens. 

Sm£ SETTING Much of Write-in's 
power and convenience comes from its 
mini-style-sheet feature, which lets you 
create, store, edit, use and reuse up to 20 
different paragraph styles and up to IS dif- 
ferent character styles. Paragraph styles 
cover such things as left, right, and center 
justification, line spacing, paragraph in- 
dentation and first-line indents (to save 
tabbing-in at the start of every paragraph). 
For easy recall and reuse with other files, 
paragraph styles can be saved in libraries 
apart fiiom the documents within which 
they were first created. 

Character styles include not only the 
usual normal, italic, bold, and underline, 
but also superscripts and subscripts, strike- 
over and combinations such as bold under- 
lined italic text. Applying paragr^h and 
character styles to your text is fast and 
easy. 

Saving and retrieving text uses Write- 
in’s versions of the f -2-3/File Save and 
/File Retrieve corrunands. Text is saved 
outside the worksheet, in files with .BLT 
(for Blossom textfile) extensions. Write-in 
^$0 automatically creates BACKUP.BLT 
and BACKUP.BLM files when you end a 
session, saving backups of both your most 
recent version of the document and also of 


■ Write-in rmkes good 
use of macros: it lets 
you write and save them 
within a learn mode. 


any macros you created during that ses- 
sion. 

Write-in's reliance on style sheets ap- 
pears again at print time. The program in- 
cludes a small library of predefined print 
(or page) styles, the default among which 
is chosen automatically when you begin a 
document. Print styles cover paper size 
and width, margins, and header/footer 
management. You can choose from 
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among the print styles supplied, add to 
them, or make up your own print-style li- 
braries. 

Printing the document requires a Lotus- 
like /Print Print Go keystroke sequence 
(with no Align command). You can also 
get a preview of how the fmished docu- 
ment will look, sans all on-screen format- 
ting marks, by selecting /Print Display. 
Like 4Word, Write-in uses I-2-3's own 
print drivers, output quality is limited by 
those drivers’ shortcomings. For example 
(unlike InWord), Write-in and 4Word can- 
not handle proportionally spaced type or 
downloadable soft fonts. 

INTEGRATING WORKSHEETS 

The ease with which Write-in can snatch a 
patch of spreadsheet data and paste it into 
the middle of your document illustrates the 
advantages of its approach — that is, work- 
ing tvirt 1-2-3, not only within a single 
worksheet. 

To capture data, fust enter the text for 
your document. When you get to the point 
where you want the worksheet data insett- 
ed, just tap /Quit, then use f-2-i’s /File 
Retrieve commands to load the worksheet 
containing the range you want to include in 
the document. Hit the Alt-key combina- 
tion you’ve assigned to Write-in and 
you’re back in word processing naxle. 

Move the cursor to the point at which 
you want the worksheet patch inserted. 
Choose Write-in’s /Capture Linked com- 
mand. You’ll instantly see the 1-2-3 work- 
sheet on-screen, but with Write-in’s Cap- 
ture menu in place of the usual i-2-3 
menu. Anchor the first cell of the range 
you want with a period; drag the highlight- 
ing over to the last cell of the range and hit 
Enter. You’re instantly back in your WP 
document, and the spreadsheet range has 
automatically been inserted in the right 
place. 

As with 4Word, you can then use the 
usual italic, bold, and imderlining text en- 
hancements on all or part of the captured 
worksheet range for clarity or emphasis. 

Mail-merging uses 1-2-3 databases in a 
manner similar to that used by 4Word. But 
again. Write-in's ability to go out, read-in 
a 3-2-3 worksheet, and allow you to select 
the merged fields directly from a separate 
spreadsheet file makes the job quicker and 
easier than with 4Word. Write-in will also 


serially number your merged d(x;uments if 
you wish. 

Write-in makes exceptionally good use 
of macros: it lets you write and save them 
within a leam mrxle. These are Write-in 
macros, not /-2-3-style macros, which 
means they’re much easier to create and 
understand. Macros are limited to 80 key- 
strokes. 

You can save your macros in libraries 
(with up to 49 macros per named library), 
and you can have an unlimited number of 
macro libraries available. A basic macro 
library comes with the program; these 
macros use mnemonic Ctrl- and Alt-key 
commands for common functions, such as 
Alt-i to select the italic character style. 

GRAPHICS, PLEASE Write-in can 
merge graphics and text on the same page, 
but does so about as clumsily as 4Word’s 
4Graph, relying in the end on the 1-2-3 
PrintGraph routines. You’re going to have 
to really want merged graphics and text to 
produce them with either of these pro- 
grams. 

Overall, Write-in is the richest, most 
versatile, and satisfying WP add-in with 
which to work. Its feature-set is larger, and 
the implementation of those features is 
generally cleaner and better thoughtout 
than with either 4 Word or InWord. 

Write-in offers more “real word pro- 
cessing program’’ features than does its 
competition — and sometimes implements 
these features even better than do stand- 
alone WPs. For example. Write-in man- 
ages block moves, copies, and erases with 
a /Region command set. If you use /Re- 
gion Delete to kill a block of text, that text 
is saved in a buffer that holds your last ten 
block deletions. You can roll back through 
that undo buffer, looking at the fust few 
words of each, then restore any of those 
deletions with a simple /Region Insert Use 
command. Very nice — and why can’t I 
have that kind of intelligence on my regu- 
lar word processing program? 

Write-in is somewhat slower to respond 
to keyboard input than other WP add-ins, 
but few users of these products are likely to 
be high-speed power typists, so overrun- 
ning the input buffer shouldn’t be a prob- 
lem. While secretaries and other true pow- 
er users of word processing software won’t 
be tempted by Write-in, the manager or ex- 


ecutive who wants to knock out more than 
the occasional short letter or memo — and 
who may be a bit spoiled by having used a 
good standalone program — ^will find 

Write-in an excellent choice. 

— Jim Seymour 


Note-taking 

PROGRAMS 


W ord processing add-ins are good 
choices for full-fledged memos 
and other documents, but for 
spreadsheet annotation, you need a note- 
taking program. Note-takers work like 
Post-its for your 1-2-3 spreadsheets; 
they’re great for appending notes about a 
formula or range of cells, and for work- 
group spreadsheeting where different us- 
ers need to add their corrunents to a single 
worksheet. Two veteran standalone 1-2-3 
note-takers, Note-lt Plus and Noteworthy, 
have been adapted to work with the Add-in 
Manager, giving you note-taking capabili- 
ties right inside 1-2-3. 


Note-It Plus 

Great families don’t always stay great. 
Turner Hall Publishing’s $79.95 Note-lt 
Plus is the grandson of Note-lt, (he pioneer 
1-2-3 annotation package, released in 
1985. The original Note-lt let you write 
brief notes that explained or commented 
on any cell in a spreadsheet, and users 


ti^FACT FILE 


NoU'ltPius 
Turner Hal] Publishing 
10201 Tone Ave. 
Cupcitinu. CA 95014 
(408)253-9600 
List Price: $79.95 
Requires: 70K RAM, 
Lotus 1-2-3, Release 2.0 

or later. 

In Short: An overclaboratc and sometimes 
undereffective notation system for 1-2-3. Not 
copy protected. 
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loved it. The fust Note-It begat the mote 
ambitious Version 2 a year later. Both ver- 
sions were slightly unruly RAM-resident 
programs that had trouble coexisting with 
other applications. Now the third-genera- 
tion version, renamed Note-It Plus, has ap- 
peared. It's no longer a TSR. Instead, it 
meekly attaches itself to 1-2-3 via the Add- 
In Manager. It's extremely well behaved 
and has plenty of new tricks to show off. 
But it no longer stands above its latecomer 
rivals, such as Noteworthy. 

Note-It Plus sports some unique and 
luxurious features. It lets you search for 
text in its notes, in the current spreadsheet, 
and in all spreadsheets in the current direc- 
tory. You can print out a note and the cell 
that goes with it. You can remind yourself 
what's in a spreadsheet by creating "file 
notes." And you can see these by pressing 
a hotkey when the highlight is on any of 
the filenames in the directory that 1-2-3 
displays when you enter the /File Retrieve 
comrriand. All notes display the date they 
were last revised. 

Once you're working in a spreadsheet, 
you can press a second hotkey to bring up a 
menu from which you can edit a note or 
perform other note-management and 


search functions. Or you can skip the 
menu by pressing a third hotkey that opens 
a note window for the cell under the high- 
light. The three hotkeys use the Ctrl, Alt, 
and Shift states of the same function key, 
so they're easy to remember. When you 
display a note, one key lets you toggle be- 
tween it and the spreadsheet underneath. 

The editor in Note-It Plus is nothing to 
write home with or about. It can't reformat 


■ You can customize 
Noteworthy' % memory 
usage and even modify its 
screen display. 


paragraphs automatically. Its block moves 
use WordStar's clumsy Ctrl-K commands. 
This won't daunt anyone who learned 
WordStar in the days of steam-powered 
computers. But today, when most comput- 
er users have never seen WordStar and 
wouldn't want to, the editing commands in 
Note-It Plus seem arbitrary or worse. 

Almost anything on the menus requites 
too many keystrokes. When you use the 
menu option to highlight all cells with 
notes attached, you have to go back to the 
menu to remove the highlights. 

You're limited to 250 notes of 500 
characters each. The manual suggests that 
you can create longer notes by “linking" 
one note to another. But linking is an awk- 
ward process, and if you want the second 
note to continue the first, you have to at- 
tach it to a cell that you won't want to an- 
notate on its own. To read through linked 
notes, you use a Browse command that 
works only in a forward direction. 

The help screens are context sensitive, 
but there are no keywords or cross-refer- 


i l'' Note-taking Programs: 



; kn Summary of Features 




Note-It Plus 

Noteworthy 


$79.95 

$79.95 

RAM requirement (above Y'2-3) 

70K 

50K 

UM EMS supported 

Version 3.0 and 3.2 

UMspec4.0 

Note limit 

250 notes 

No limit 

Searches through worksheet 

• 

O 

Can change size of note window 

O 

• 

Imports text file 

O 

• 

Can cut>and>paste within worksheet 

• 

• 

Saves notes In f'2-3 file or outside 

• 

O 

• — Mtos O— No 
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Introducing 
The Worksheet UtUiUes. 

FOr the muscle to master 
the toughest 1-2-3 tasks. 

Now it’s a cinch to become 
one of the mightiest 1 -2-3* users 
in spreadsheet history. Just get 
The Worksheet Utilities ” from Funk Software. 

It's a powerhouse of productivity tools that'll 
turn the most laborious 1-2-3 session into a day at 
the beach. And it's a genuine 1-2-3 add-in. So it 
does what you want, when you want it, right 
from inside your 1-2-3 session. 

Search and Replace lets you swifUy 
search for one thing, and if you want, replace 
it with another - throughout your worksheet, 
or in ranges you specify. It's just like the famil- 
iar word processor feature, yet it searches for 
labels, values, functions, formulas, and cell 
references, too. 

Formula Editor gives you a sturdy leg 
up in the otherwise exhausting exercise of 
writing and testing your 1-2-3 formulas - all 
from a display that shows you the whole 
formula, not just 80 characters. 

Pick ^functions from a pull-down menu 
that explains what each function does. Enter 
arguments with on-screen prompting for 
each argument. See syntax errors and 
uiunatched parentheses highlighted as you 
edit. Execute formulas one step at a time 
for quick, painless debugging of your most 
monstrous, complex creations. 


descriptions you assign. Catalog 
your files with key words like 
“budgets" or “forecasts," and 
get directories of just the files 
you want, sorted in any order 
you like. 

Peek at files without retrieving 
them. Archive them. Search them on 
disk for labels or range names. Copy, move, erase 
and write-protect them - one at a time, or many 
at once. And squash them down to size with a 
crushing hie compression mode. 

AutOS&ve is the full-time worksheet body- 
guard that protects against the perils of power 
failures or accidental worksheet trip-ups. Just 
pick a time interval, and it periodically saves 
your work in a backup file until you're ready to 
save it for keeps. 

Get The Worksheet Utilities 
palUng for you today. 

Let The Worksheet Utilities help unleash 
your full 1-2-3 potential. Ask for it at software 
dealers everywhere. Or order fTinUK 
direct from Funk Software 
with your check. Visa or 
MasterCard. 


The Worksheet Utilities 


le! Send me The Worksheet Utilities 


ij 

ii 


Print Settings takes the guesswork out of print format- 
ting. See all your margins, headers, footers, and other options 
on a single display. Create different settings for different print 
jobs and call them up by name. 

Select any print sfyle you like from a library of setup strings 
customized for your printer. Forget complicated printer codes. 
Each setup string has a name, like “17 pitch” for your Epson, or 
“Landscape mode" for your LaserJet. 

File Han&ger gives you a powerful grip on the organiza- 
tion of all your worteheets and other files on your disk. 

Save and retrieve worksheets from a point-and-shoot menu 
that displays complete information about each file, including 


Acoouw»>iwber_ ■ ■ ■ ,,C]y.diee 

Nwie TWe 

Cot^HV 

AtWress 

CWy Male Zip 

To order caUl-800-822-3S65,ExL115 

(817-497-6339 In MA) 

Requires l•2•3 release 2. 


Funk Software, 222 Third Street, Cambridge, MA 02142 

® 1987 Funk Software. The Work^eet Utilities is a trademark of Funk Software. 
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LOTUS 1-2-3 ADD-INS 


ences, so you have to page up and down 
through the help file to find out about other 
topics. You may need the help file, because 
the program's many options don't always 
use intuitive names. The well-designed tu- 
torial covers the basics of the program, but 
you'll have to browse through the manual 
for the advanced features. 

— Edward Mendeison 


Noteworthy 

The packaging and manual of Funk Soft- 
ware's /VoteworfAy look, well, a bit funky, 
but the program is as elegant and intuitive 
as the l^t high-tech design. This $79.95 
annotation program fits seamlessly into 
1-2-3 through the Add-In Manager and 
also shoehorns its way into Symphony 
without much strain. If it doesn't have all 
the features of its rivals, it has all the essen- 
tials and implements them remarkably 
well. It's one of those rare programs that's 
designed to make matters easier for the 
user rather than to show off the skill of the 
programmer. 

Nothing could be easier to use than 
Noteworthy. When you reach a cell you 
want to annotate, just press the hotkey and 
a window opens for editing. The editor 
works like any good word-processing edi- 
tor, complete with a search-and-replace 
function and easy-to-use block manipula- 
tions. There's no limit on the size or quan- 
tity of notes, and you can easily import a 
text file into a note or merge a different 
note file into the current one. A paste buff- 
er lets you transfer text or formulas from 
worksheet to notes and back again. You 


FACT FILE 


Noteworthy 
Funk Software 
222 Third St. 
Camtmdge. MA 02142 
(800) 822-3K6S 
(617)497-6339 
List Price: $79.95 
Requires: 50K RAM; 
Li}tus 1-2-3, Release 2.0 or later. 

In Short: The simplest, most efTective, and 
most customizable way to attach notes to 
spreadsheets. N(M copy protected. 
CtftCLEeaSONREAOeR SERVICE CARO 



)V: jai 

i:lect the note witvlou area 

i*M!i pointer to chanfe window size; set Scroll Lock to pwve entire window 


H 


I 


ILLHOTT 0 

DUCTlOh I 

lEPORT 

Blizzard conditions caused blocked-off 

urn; tic 

Feb 

Nar 

roads and tore down power 1 tnes . 

actortes 

1986 

1986 

Results included frozen supply of 
artificial fibers. Denand for thicker 

1 inton 

386 

375 

wigs increased during this period* and 

re«ont 

235 

860 

other t'ldnts were strained to maintain 


production. Suggest that plant 
nanagenent be trained in disaster^ 


!.f*( khart 

6 

-toning to 

7 

Subtotal 

43 

^X. Fact 

:t-87 06:41' in 


5088 


556 

352 

315 

635 

908 

561 

555 

314 

182 

388 

905 

814 

481 

339 

489 

144 

5002 

4521 

4866 

4084 


BCBOLII 


Noteworthy has a fiill-featured editor and a buffer for tranfferring data between notes and 
worksheet. Note that windows can be sized and moved, and there's no limit on note size or number. 


can copy individual notes to a whole range 
of cells. 

Whenever you create or edit a note, a 
function-key menu either gives you instant 
access to a list of notes or highlights all an- 
notated cells in the worksheet. Another 
function key takes you to a menu of ad- 
vanced cations. The help screens use the 
same cross-referencing system used by 
1-2-3 itself Noteworthy stays alert even 
when you don't invoke it with its hotkey. If 
you move the 1-2-3 highlight to a cell that 
has a note attached, a note indicator lights 
up at the foot of the screen. 

You can customize A/orewortAy's mem- 
ory usage and even mrxiify its screen dis- 
play. You can change the size of the note 
window to something unobtrusive and 
move the window into a little-used comer 
of the screen. Noteworthy is also smart 
enough to use Lotus/Intel/Microsoft ex- 
panded memory specification and fmgal 
enough to use no more disk space than it 
absolutely needs. 

You don't get file notes with Notewor- 
thy and you don't get searches through the 
worksheet itself But you get clarity, inge- 
nuity, and efficiency. 

— ^Edward Mendeison 


Database 

Management 

ADD-INS 


T hough not primarily designed for 
data management, 1-2-3 is one of 
the most widely used programs for 
database work. And that makes sense, if 
most of your work involves spreadsheets, 
you use 1-2-3, and if you're using 1-2-3 
most of the time, why should you switch 
programs when it's time to perform occa- 
sional database tasks? 

But use a 1-2-3 database for a while, 
and you'll quickly notice there's a lot of 
room for improvement. The worksheet 
display is the only data entry screen you've 
got, sorting functions are minimal, and re- 
porting features are, well, rudimentary. 

Add-ins to the rescue. Try Data Man- 
ager, Informix Datasheet Add-In, and 
some of the other DBMS products for sort- 
ing and reporting. And for original data en- 
try of file imports from DBMS programs. 
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Ftnik Sofliii^ (XKiQiuies 
to fo^ Sideways. 





« she< 


rt 


Let Sideways take your printouts to new widths. 

Each day, more people turn to Sideways* lor printouts of nearly 
everything that's too wide for a printer. No wonder. 

Nothing's as last or easy. And nothing makes great-looking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer far into the future. All kinds 
of extra-wide printouts without staples, glue or tape. And the newest 
Sideways makes even shorter work of those wide 1-2-3* printouts. 

New Sideways version 3.2 runs rl^t Inside 1-2-3. 

Sideways now works as a full-fledged add-in to 1-2-3 release 2. As 
well as Symphony^ So the instant you're done creating your spread- 
sheet, you're ready to print with Sideways. Idght from 
your Lotus session. Just select Sideways from your 
Lotus menu, highlight a range and print. 

Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
way you like. And do it rill from Sideways menus 
that look and act just like Lotus itself. 

Sideways leaves no text un turned. 

Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from "minuscule" to 
“mammoth." Print bold, underlined or expanded-whatever your 
software can create. 

New Sideways Version 3.2 for the IBM* PC and all popular dot 
matrbc printers, as well as the LaserJet Plus/Series II. Available at 
software dealers nationwide, or directly from Funk Software with 
your check. Visa or MasterCard. 

More than ever. Sideways is the only way to go. 

Spednl Upgrade Offert 

Just send us your current Sideways program disk SOFT 
along with $20. We'll send you new Sideways ver- 
sion 3.2 right away. tVAKEi 

I 


1 



f/ 


□ Pleasesendme cofiies of new Sidew^venknX2i< $69.95 each. 

□ Please send me a Sdewayt version 3.2 ippade kit for $20. 

My current Sideways pit^ram (fisk is endo^ 

□ My check is enclosed Charge my □ VIn □MasterCard 


AccooRt lambcr _ 


_Eiadae_ 


To order call 1-800-822-3865, Ext. 115 

(617497-6339 in MA) 

L Ncw Sidnnyi vmkm 3.2 works with *11 releases ot l•2•3 as well as other software- Addin 

capability requires 1^>3 release 2 or Symphony. I 

Funk Software , 222 Third Street. Cambridge, MA 02142 
© 1987 Funk Software. Sdeways b a regbter^ trademark of Funk Software. Inc. 


CIRCLE 318 ON READER SERVICE CARD 



■ LOTUS 1-2-3 ADD-INS 


rpT! 


Database Management Add-ins: 
Summary of Features 

(Products listed in ascending price order) 


Informix 



Oats Managsr 

D.A.V.E. 

Fetch.* 

Oaja 

Datasheet Add-In 


$79.95 

$99.95 

$99.95 

$129.95 

$199.95 

RAM r«quir«fn«nt (above 1 ’ 2 * 3 ) 

50K 

60K 

60K 

60K 

640K 

UM EMS supported 

LIMspec 4.0 

LIMspec 4.0 

LIMspec 4.0 

LIMspec 4.0 

LIMspec 4.0 

1 Import export 

L _ _ 

S)fmpbon)f flies 

O 

O 

• 

O 

o 

dBASE files 

O 

O 

• 

• 

O 

R.'base files 

o 

O 

• 

O 

O 

Ref/ex files 

o 

O 

• 

o 

O 

Data Manipulation 

1 

Creates file description table automaticaiiy 

• 

• 

• 

o 

O 

Can Alter subsets of data 

• 

• 

• 

• 

• 

Graphs database data with f •2-3 functions 

• 

O 

• 

• 

• 

Can customize held help messages 

o 

• 

O 

• 

O 

Can customize data entry screens 

• 

• 

O 

o 

o 

Applies validation criteria to existing data 

• 

• 

• 

• 

• 

Allows use of wildcard in searches 

• 

o 

• 

o 

• 

Uses SQL language to achieve relational 

o 

o 

o 

o 

• 

charaderiaAcs 






1 Reporting Capability 

1 

Reports subsets of sorted data 

• 

.o 

• 

o 

• 

Can customize report forms 

o 

• 

• 

o 

o 


#— \es O-No 


check out Manusoft’s Fetch.*. A combi- 
nation of these products can work wonders 
for your 1-2-3 databases. 

Data Manager 

Lotus 1-2-3's data management functions 
have always been among the most com- 
plex and hunting of the program's ele- 
ments. Many a longtime 1-2-3 user — pro- 
ficient in all the program’s mathematical, 
financial, and statistical functions, and 
even with 1-2-3’% command language — 
will begin to mumble and attempt to 
change the subject if asked about horizon- 
tal look-up tables or criterion ranges. 

In addition, while 1-2-3's data-man- 
agement functions are natural candidates 


for use within data-eniry-type user applica- 
tions, they have been underused in many 
quarters, due largely to the complexity of 
programming in the 1-2-3 macro or com- 
mand language, and the ease with which 
unskilled users can crash the typical mac- 
ro-based application and unwittingly over- 
write or erase a range of data or even the 
application code itself. There are ways 
around most of those problems, but still, 
it’s always been easier to give an unskilled 
user a copy of a more-bulletproof data- 
base-management program, such as 
PFS:File, than to construct an application 
in 1-2-3 with enough error-handling capa- 
bility to take on a novice user. 

Data Manager, from Intex Solutions, 
attempts to rectify this situation by being a 


1-2-3 data entry and access system that 
uses attractive data entry forms and offers 
features such as validation ranges and cal- 
culated fields. 

In one sense. Data Manager doesn’t 
bring a whole lot in the way of new func- 
tionality to 1-2-3. In fact, almost every- 
thing you can do within Data Manager 
could be achieved with a macro-driven 
program — but nowhere near as easily. 
Data Manager's $79.95 price may well be 
justified simply by the ease with which it 
allows you to set up new data entry 
screens, by the built-in error-checking 
functions it provides, and by the polished, 
finished appearance of the data entry 
screens you can create with it. 

Setting up a new database using Data 
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What’s friendly, powerful 
and remembers eveiything 
about your 1-2-3 spreadsheets? 



With Soteworlhy. neither you nor others who use 
your spreadsheets need ei>er forget the true meaning 
of a cell. 


Itig a Jungle 
In there. 

Let's face it. 
Some of your 
spreadsheets can 
terealbeasts-with 
tons of formulas, 
assumptions, and 
compiex interre- 
lations between 
ceiis. 

It's tough 
enough trying to 
remember your 
own reasons for 
doing things. Worse yet, try expiaining it aii to some- 
one else. 

Introducing Noteworthy-Theprefessioiial 
spreadsheet annotator. 

Now, thanks to new Noteworthy," it's easy to tame the 
most gigantic spreadsheets in creation. That's because 
Noteworthy is the first software ever to combine a majes- 
tic power for spreadsheet annotation with a gentle, coop- 
erative nature. 

Plus, it works alongside 1-2-3* in a way that no soft- 
ware has ever done before. 

Want to remember why you put what you put in a cell? 
Just hit the hot-key and up pop« a blank note. Then type 
away using Noteworthy's powerful built-in editor (it will 
remind you a lot of a full-featured word processor). 

Create single notes up to 8,000 characters long. Make 
as many notes as you need, in a window of any size you 
choose, position^ on the screen where you want. Copy 
text from your note to a spreadsheet. From your spread- 
sheet to a note. Or from one note to another. Hnd and 
replace words and phrases automabcally, in single 
notes, or throughout the spreadsheet. 

Noteworthy even reminds you where you put your 

CIRCLE 321 ON READER SERVICE CARD 


notes. Each time the cursor lands on an annotated cell, 
the note indicator lights up at the bottom of the screen. 

Big news for heavy 1-2-3 useis. 

Despite its awesome power. Noteworthy is fast and 
reliable. That's because it doesn't lumber along in the 
background like some RAM resident utility. Instead, it 
runs as a bona-fide 1-2-3 add-in. In fact. Noteworthy was 
specially developed using new software tools supplied 
ty Lotus* themselves. 

That means true integration between 1-2-3 and Note- 
worthy. No clumsy interference with the keyboard or with 
back^ound programs like SideKick.* And it consumes 
less man 50 k, which means it virtually runs on peanuts. 

So why burden yourself wim me details of your spread- 
sheets, or wim annotabon software that doesn't pull its 
weight? Just remember Notewoilhy. And you can forget 
everymingelse. 

Look for Noteworthy at computer dealers pXJNK 
on several continents. Or avoid me stam- o A p'W' 
p^e and order direct from Funk Software 
wim your check. Visa or MasterCard. 

For spreadsheets worth(^otliig. 

Please! Before I forget, send copies of Noteworthy at $79.95 each. 

□ My check is enclosed. Charge my Visa MasterCard 


—Exp dale — 


To order call 1-800-822-3865, Ext 115 

b (617-497-6339 in HA) 

juires 1-2-3 Version 2 or Symphony.* Will not run with 1-2-3 Version 1 or lA. I 


Funk Software, 222 Third Street, Cambridge, MA 02142 

0 1987 Funk Software. Noteworthy is a trademark cd Funk Software. 
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Manager and 1-2-3 couldn’t be easier. 
You simply enter the field names to be 
used in die database across row I , starting 
in A I . Then you invoke Data Man- 
ager — at which point it will automatically 
generate a data entry screen consisting of 
the field names you've entered, listed 
down the left hand side of the screen. 

You can enhance the appearance of the 
initial data entry screen created by Data 
Manager by moving fields around the 
screen, drawing boxes around fields, or 
entering descriptive text or even a field's 
name on-screen. You can also change the 
width of a field and the format in which it is 
displayed. (Dam A/nnnger supports all the 
sta^ard Lotus display formats: currency, 
date, time, fixed, scientific,- and so forth.) 

Fields can also be deleted from the data 
entry screen. This does not affect the 
field’s data in the worksheet, and, as a re- 
sult, a deleted field can be restored at any 
time. You can also create new fields while 
working with the data entry screen — doing 
so results in a new field name being added 
to the underlying Lotus worksheet. 

Once you're satisfied with your Data 
Manager data entry screen, you can create 
validation rules for fields, then begin add- 
ing data and working with your database. 

FIELD AIMD RANGE CHECKING Data 
Manager supports several types of field 
validation or checking. For instance, you 
can specify a default value for a field, con- 



F A C T 


FILE 


Data Manager 
Intex Solutions 
568 Washington St. 
Wellesley. MA 02181 
(617)431-1063 
List Price: $79.95 
Requires: 64K RAM; 
Lotus I ‘2-3. Release 2.0 

In Short: Data Manager is an easy-to-use 
and ccHTiplete tool for creating and manipulat- 
ing new worksheet-based databases. Among 
its strong points are its formatted data entry 
screens and its provisions for range checking, 
table kxikups, and field validation. Not ct^y 
protected. 

CIRCLF eeOON RCADCR SFRVia: CARO 



or later. 


Kecorrt riuMber 1 ol 62. 


Pureue Real Estate 


^LIENT Mr A Turing Always enter ADDRESS Belrosei Sely Sq_ 

^ ^ Zip Code ►►► I 


Property details 


Sales Details 


ON MARKET i0-Feb-85 



31- Jan-80 12:16 AM 


Data Manager makes it easy to create polished data entry screens with built-in error checking, you 
can move fields around the screen, draw boxes around fields, and enter descriptive text. 


sisting of a text string, number, date, or 
formula. When there is a default value for 
a field, the person entering data into the da- 
tabase has the option of accepting the de- 
fault or entering new data into the field . 

Another Data Manager option, the 
field formula, allows you to create a pure 
calculated field that cannot be changed by 
the data entry person. You can also specify 
whether the formula you enter is to apply 
to all records in the database or only to all 
new records. This allows you to change 
the formula used to determine the value of 
a field in an existing database without 
changing the value of that field in existing 
records. So, for instance, the formula field 
that determined a salesman’s commission 
could be changed to reflect a new commis- 
sion rate without changing the value that 
appeal^ in the commission field in existing 
records calculated according to the old 
rate. 

Data Manager also supports range 
checking with its Check command, which 
prompts you to enter a formula that will al- 
ways be tme when valid data is entered 
into a field. You could, for instance, use 
the Check command to detetmine that the 
commission being paid on a sale is within 


your firm’s upper and lower limits, or (by 
using I-2-3’s table lookup function) to de- 
termine that the customer number entered 
on an order belongs to a valid customer, 
and that the customer’s approved credit 
line will cover the amount of the order. 

Data entry Data entry with a Data 
Manager entry form is a simple matter of 
typing data into a field and pressing Return 
to move to the next field. You can back up 
if you wish, and you can easily edit previ- 
ously entered data. 

Once your database is in use and you’ve 
entered some records, you can search for 
data using Data Manager's Query com- 
mand by entering a logical formula such as 
INVOICE#= 1546 to find a specified re- 
cord. You can also search for text in the da- 
tabase by highlighting a database field and 
then indicating which text you wish to 
find. Data Manager supports the use of a 
wildcard (*) character, so that you can 
specify inexact strings. For instance, if you 
kiKW the exact spelling of Mr. Smith’s last 
name, you could enter Smith into the Last- 
Name field to fmd his record, but if you 
didn’t you could enter Sm* to find Smith or 
Smythe, or *Sm to find Harcourt-Smith, or 
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Now therms a real 
word processor that^ just 
as attached to 1-2-3 as you ara 



Introducing InWbnL The conq)lete word processor 
you run bom Inside 1-2-3. 

Nowjorevery- 

lX J ^ one who's ever 

formed a mean- 
ingful relation- 
ship with l-2-3f 
we offer a single 
word of advice - 
lnWord:■■ 

It’s the full-fledged, 
full-function word 
processor that 

attaches directly to Lotus 1-2-3. 
f No need to leave your 1-2-3 ses- 
sion to get to InWord. No need 
to leave InWord to get back to 1-2-3. 

Best of all, InWord works wonders with your words in 
the same way 1-2-3 helps master your math. 

lUte hill command of the language. 

InWord is equipped with the kind of speed and perfor- 
mance that anyone could fall lor. You get automatic 
word wrap and paragraph reform, horizontal scrolling, 
search and replace, cut and paste, cursor movement by 
word, sentence or para^aph. And there’s more. 

You can format your document with headers, footers, 
page numbers, tab stops, indents, and hanging indents. 

As well as left, right, center and full justification. 

Plus you can print bold, underlined and italic 
text, and mix typefonts and pitch to your 
heart’s content. 

InWord givesyou inslant spreadsheet 
integratipn, plus powerful for- 
matting and typestyle 
controls. 


'W, /a. 








i*J'**/« f V. 











If& great to be connected with Lotus. 

It’s no coincidence that InWord gets along so beauti- 
fully with 1-2-3. In fact, InWord was develop^ especially 
for 1-2-3 Version 2 using software tools supplied by 
Lotus® themselves. 

That means InWord is truly integrated with 1-2-3. So 
it’s a breeze to fransfer data Erectly from a spreadsheet 
to a document, or the other way around. And a snap to 
do lighming-like mailmerge operations straight from 
your 1-2-3 spreadsheet datab^. 

You can even hotwire parts of your spreadsheet 
directly into your document. So any ch^ges you * 
make to your spreadsheet are instantly reflected & 
in your document. 

Plus, InWord runs from a command menu 
that looks, acts and feels exactly 
like 1 -2-3 itself. You just 



can’t get more familiar 
than that. 

So if you’ve 
become hope- 
lessly attached to 
the 1-2-3 

habit, insist on the one 
word processor that 
shares your affection, InWord. 

It’s from the makers of Sideways, 
the world’s leading 1-2-3 spreadsheet printing software. 

See InWord at better computer dealers everywhere. 
Or order direct from Funk Software with 
your check. Visa or MasterCard. At just 
$99S5 a copy, InWord could be the last 
wordyou’ll ever need. 


With InWord. automatic mailmerge is as 
easy as selecting a ran^ fromyourI-2-3 
spreaasheet database. 


^ JFT 
WARE 



MNord 

Tm hooked. Please setxi me copies of InWord at just $99.95 each. 

□ M\- check is enclosed. Chai^ my Visa MasterCard 

Account number Exp date 

Name ntte 

Company 

Address 

City 


_ State _ 


_Zip_ 


To Order call 1-800-822-3865, Ext. 115 

(07 497-6339 in MA; 

Requires I •2-3 Version 2. Will not run with \fcrskKi tori A. 

Funk Software, 222 Third Street, Cambridge, MA 02142 

<0 1987 Funk Software. InWord is a trademark of Funk Software. 
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*Sin* to find Harcourt-Smythson, 

Finally, Data Manager also has the 
ability to sort your data using up to four 
sort keys (in ascending or descending or- 
der). Unfortunately, one feature lacking in 
Data Manager is the ability to print reports 
based upon your searches and sorts. Of 
course, you could always print the raw 
data in your database by returning to 1-2-3, 
but Data Manager doesn't offer you any 
way to print sorted reports of subsets of 
your data. 

Nevertheless, unless you need that kind 
of report generation capability. Data Man- 
ager would be a good choice for any new 
worksheet-based databases you wish to 
create. From start to finish it is an impres- 
sively easy-to-use product. However, it 
does suffer from inflexibility. For in- 
stance, because it requires all field names 
to appear in row I of your worksheet, start- 
ing at cell A1 , and b^ause it adds data to 
the worksheet starting in tow 2 for the first 


record in the database and working down- 
ward, it cannot be used with existing 1-2-3 
databases and, thus, falls short of being the 
complete answer to making data manage- 
ment in 1-2-3 entirely bearable. This 
would also seem to prevent it from being 
used in conjunction with a product such as 
Fetch.*, which would allow the user to 
store the database on-disk outside of a 
worksheet file. 

Data Manager would benefit greatly if 
it were modified to allow the user to speci- 
fy the range in which it should look for 
field names, and the range in which it 
should look for and enter data. 

— B. G. Waldman 

D.A.V.E. 

DA.V.E., from Goldata Computer Ser- 
vices, is unique among the database add- 
ins reviewed here for its quirky integration 
with 1-2-3's data query commands. It 


leaves mote basic database functions to 
1-2-3 than do any of the other add-ins re- 
viewed here, and yet it also replaces other 


i^FACT FILE 


DA.V.E. 

Goldata Computer 
Services Inc. 

2 Bryn Mawr Avc. 

Br>n Mawr, PA 19010 
(800)432-3267 
(215)525-1036 
List Price: $99.95 
Requires: 64K RAM. Lotus J'2'3. Release 
2.0 or later. 

In Short: DA.V.E. adds a host of powerful 
screen design, data vehrication, and report 
generation capabilities to 1-2-3's array of da- 
tabase functions. It is an invaluable tool both 
for creating new databases and for woridng 
with existing ones. Not copy protected. 
CIRCLE aw ON READER SE^lCE CARO 
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<£) 1967 Lotus Development Corpontion Lotus Manuscript. Lotus, heeUiKe, Symphony, Gr^wrKer and 1-2-3 uv 
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1-2-3 functions more completely than do 
any of the others. 

Happily, there is method inD.j4.V.£.’s 
madness. It becomes obvious very quickly 
when you work with DA.V.E. that some- 
where along the line its (his?) makers sat 
down, took a good look at 1-2-3's data 
query commands, and said, “Hey, there 
are some things — queries and sorts, for in- 
stance — that 1-2-3 is really good at. We'd 
be wasting our time to try to replace those. 
Instead, we'll concentrate on the things 
that 1-2-3 could use some help with: Data 
Addition, Verification, and Editing.” 
Hence the acronym. 

Their strategy was a wise one. While 
DA.V.E.'s database functions are no- 
where near as self<ontained as those of 
some other database add-ins, the ones that 
it does provide — polished, versatile data 
entry screens; powerful data-validation 
tools; flexible report-generation capabil- 
ities — possess a richness or robustness be- 


side which most other add-ins pale. And 
while DA . V.E.'s failure to duplicate some 
of 1-2-3's data-query commands means 
that a bit more command language 


■ DA.V.E. can apply 
the validation criteria you 
enter to existing data 
through its verify option. 

programming is required to create a 
full-fledged database application with 
DA.V.E. than with other database add- 
ins, D.A.V.E.’s modular quality also 
means that its data entry, verification, edit- 
ing, and reporting functions can be used ad 
hoc in almost any 1-2-3 application — not 


just for canned database entry applica- 
tions. 

DA.V.E. actually consists of two mod- 
ules or components. One, as expected, is a 
1-2-3 add-in that gives access \oD.A.V.E. 
functions at any point during a 1-2-3 ses- 
sion . The other is a standalone Image Defi- 
nition Module that is used to create data 
entry or report screens, to set up field-veri- 
fication criteria, to enter customized field 
help messages, and so on. 

Although most data entry screen (or im- 
age) definition and editing will take place 
in the Image Defmition Module, you can 
create a simple screen from within 1-2-3. 
This makes it very easy to use D.A.V.E. 
with existing 1-2-3 databases. You simply 
highlight the worksheet range containing 
the text to be used as a field name and in- 
struct DA.V.E. to create a new image. 
DA.V.E. responds by creating a simple 
form listing the field names down the left- 
hand side of the screen. It automatically 


Maybe ife just how 
you're sayingit 


Funny thing about business com- 
munications. Ifou may have some bril- 
liant ideas, but if the way you present 
them lacks impact, your audience 
may never get your message. 

& how do you make your pre- 
sentations, proposals and memos 
look brilliant? 

With graphics. Specifically, with 
Lotus* Freelance* Plus. 

With Freelance Plus, the appli- 
cations are virtually limitless— 
fiom charts to bulleted lists, maps, 
diagrams, drawings and more. 
Freelance Plus can help you create 
simple graphs quickly, and gives 
you the power to develop more sophis- 
ticated graphics as well. 

Freelance Plus works with your 


Kellner Airlines 



EM* PC and is compatible with your 
existing software. So you can use it 
to embellish charts fiom Lotus l-2-3r 
Symphony* or Graphwriter? 

You can mbc diflerent types of 
graphics on a page. Or, you can 
mix graphics and text on the page, 
when you use Freelance Plus 
along with the document proces- 
sor, Lotus Manuscript? 

Thtake 

advantage of pk» 

our fi^ee demo 
kit, call 1-800- 
345-1043 and 
request demo 
kitQJ-3092. 



Lotus Freelance Phis 


registered ndenttrlo of Uxus Development Corpontnn IBM is ■ regisiered trademtrk of International Business Machines Ckirp 
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08: (P2) [U7] 0.23 

Enter the range you wish to uerify: B6..D8 


DAUE Tutorial 


Invoice Conn. Cormission 

Anount Pet . Anoimt 


■ First Boston Corp. 
Tinor Inc. 


12-Jun-8S $S8.eee.B8 28.08-/ 
01-Jul-87 $33,987.65 12.75/ 
03-JuI-85 $2,154.37 23.00-/ 

ISlIEiEfi 


12,345.00 21.50/ 
24-Feb-87 $25,376.00 21.00/ 


31-Jan-80 02:48 Ml 


$10,000.00 

$4,333.43 

$495.51 

$2,654.18 

$5,328.% 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 

$ 0.00 


D. A . V . E . '5 verify option applies your validation criteria to worksheet data . You simply mark a 
section to check, and the program compares the data to your criteria, flagging any violations . 


determines the width of each field based on 
the width of the column from which it took 
the field name, and the field type (alphanu- 
meric, numeric, date, integer) by scanning 
down the column from the field name and 
looking at the first nonblank cell. 

The screen you create this way isn't 
much to look at, but that can be remedied 
easily in D.A.V.E.'s Image Definition 
Module. Of course, you have to leave 
1-2-3 to do so, which seems a bit of an im- 
position at first, considering that all the 
other database add-ins manage to achieve 
all their magic entirely within the 1-2-3 en- 
vironment. However, the richness of 
D.A.V.E.’s "images” more than makes 
up for this inconvenience. 

IMAGE DEFnsmON Within the Im- 
age Defmition Module you can create at- 
tractive data entry forms and reports up to 
ten screens in length, working either from 
an image created by the D.A.V.E. add-in 
within 1-2-3 or from scratch, and using 
standard “paint-the-screen” techniques to 
arrange fields, add descriptive text, speci- 
fy field type and length, and highlight ar- 
eas of the screen with standard IBM ASCII 
graphics characters. D.A.V.E. provides a 


special “box mode” for drawing boxes 
around areas of the screen, as well as block 
move and replicate capabilities for use in 
editing screens. 

While creating or editing a field, you 
must enter a unique worksheet column in 
which its data is to be stored. If the column 
you specify is already in use, D.A.V.E. 
will tell you so. You can also specify 
whether data entry to this field is manda- 
tory or optional, or whether it is to be con- 
sidered a display-only field showing a val- 
ue fmm the worksheet in which data entry 
is not allowed. You can also specify a 
number of field-check criteria, including 
low and high acceptable values for the 
field (so that if 50, (>00 is the high bound- 
ary, any attempt to enter a higher number 
than that will generate an error message), 
and whether only unique entries will be ac- 
cepted. The high and low boundaries can 
be specified in the form of a number or an- 
other field name (so that, for instance. 
End dale must be higher than Start-date), 
or as a cell location in which the boundary 
will be stored (allowing you to change the 
boundary number without changing the 
image). 

DA.V.E. can also check the validity of 


an entry against a small list of acceptable 
choices that you specify, or against a list of 
entries stored in an external ASCII file, or 
against a list of values in a named range. 

Finally, you can enter a customized 
help message to be displayed while the 
user is being prompted to enter data to each 
field, and you can specify the order in 
which fields are prompted. 

Returning to the DA.V.E. add-in, you 
can use the image(s) you’ve created to en- 
ter new data, to generate reports, and to 
check the accuracy or validity of existing 
data. To enter new data, you simply move 
the cursor to the fust blank row under the 
field names, invoke DA.V.E., and press 
Enter. The familiar 1-2-3 screen is then re- 
placed by the image you’ve instructed 
DA.V.E. to use, and you can move from 
field to field entering data. When a field 
has a list check, you can display the list of 
valid choices by pressing n. Invalid en- 
uies generate an error message. 

OTHER FEATURES One of 
DA.V.E.'s unique features is its ability to 
apply the validation criteria you enter to 
existing data through its verify option. 
When selected, this option prompts you to 
enter a worksheet range to check, then pro- 
ceeds to compare its contents to the valida- 
tion criteria you’ve specified, identifying 
any violations of that criteria and giving 
you the chance to edit them. 

D.A.V.E.’s report-generation capabili- 
ties allow you to output data to your screen 
or printer in the form of the currently se- 
lected image. Either way, DA.V.E. will 
output a two-line heading and print up to 
five records on a page. 

DA.V.E. is not a complete database- 
management system. To sort your data, 
make queries, or perform any of a number 
of other data-analysis tasks, you must in- 
voke 1-2-3's data query commands. How- 
ever, DA.V.E. brings a host of well-con- 
ceived, powerful new capabilities to 1-2-3 
data management, which can be used to 
advantage either on an ad hoc basis or 
within a caruied, command-language-driv- 
en application, DA.V.E. could also be 
combined with a product such as Fetch.* 
to form an extremely powerful disk-based 
database-management system. Unlike 
most other 1-2-3 database add-ins, 
DA.V.E. was clearly designed to be as 
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PC-FULLBAK 
CAGES THE CAT 
AT 1/3 THE PRICE 


PC-FullBak is EASY! 

Unlike the "Fast Cat," there is no need to 
first install the program to your hard disk! 
Run it from the floppy, if you wish. It 
doesn’t have the old "Fast Cat" habit ol 
taking you 18 to 20 diskettes deep into 
the backup set only to dump you back 
into DOS without warning! Most impor- 
tantly, PC-FullBak doesn’t have a tendency 
to corrupt dBase files! 

PC-FullBak is FAAASSSSTTT! 

PC-FuUBak is not sensitive to your CPU’s 
speed! Run it at 12 or 16 MHZ! We adjust 
the program to run at the optimum speed. 
PC-FullBak Is the fastest backup utility 
on the market! So fast, you can use it to 
’’defrag ” your hard disk without the inher- 
ent problem of lost clusters or cross- 
linked files! 

PC-FullBak is SIMPLE! 

Use the hght-bar menu interface or 


choose to issue your orders from the 
command line or batch file. 

PC-FullBak is THOROUGH! 

PC-FullBak allows you to back up, com- 
pare, or restore an entire hard drive with 
or without sub-directories, a single sub- 
directory, or an individuaf file. You may 
even append new files to the end of your 
backup set. 

PC-FuHBak is INEXPENSIVE! 

From the people who gave you Path- 
Minder and ^fetySet you would expect 
value. How does $59.95* suike your 
pocketbook? 

PC-FuIlBak passes the TESTS 

"PC Week tests disclosed that PC-FullBak 
is 12% faster than Fastback. A real time 
saver, PC-FullBak is heartily recom- 
mended.” — PC Week 



Got that? Faster than the ’’Fast Cat” at one 
third the price. Isn’t it about time that 
you made the switch to the program that 
caged the Fast Cat? 




* -F $5.00 S&H 
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WESTlaKE DMA 

(512)328-104l/P.O. BOX nil/AllSTIN, TTt 78767 

*P&f2lsatndeaarfco(IBM 


PathMindef 4.0 

The Ultimate Hard Disk Environment for the IBM PC and Compatibles. 


Directory Management and File Security 

• Powerfiil File Manipuliition — Erase, Copy, Move, Kill, 
Print, Hide and Reveal single or multiple files in 
multiple directories . . . Find a file anywhere on your 
disk. 

• File security — Encrypt/Decrypt single or multiple files 
. . . Set Read Only Attributes to insure file integrity . . . 
Set Archive Attribute when backing up files . . . Lock 
users into the Applications Menu and out of sensitive 
areas. 

Efficient Applications Management 

• Customized Applications Menu — 100 application 
programs can be preset and accessed using only a few 
keystrokes. 

• Any program can be run from PuthMiruier^" with a single 
keystroke. 

• When running any program, PathMiruier^ uses only 4K 
of RAM! 

• Supports EMS/EEMS memory! 

Extended Text Management 

• Single key access to a Full Screen Text Editor with 
centering, word wrap, autO'indent, full block 
manipulations, extensive formatting capabilities, 
and print utility. 


System Log 

• PatfiMinder™ will track individual usage through 9 
business accounts and one personal account, listing 
detailed summaries and reports. 

And More 

• Display your disk’s ENTIRE directory structure in outline 
or tree format. 

• Lightning'fast performance as PatfiMinder”' is 100% 
Assembly Language. 

• NOT COPY PROTECTED. 

PC Magazine Technica/ Excellence Award, 

1986 Nominee. 

PathMinder^" is “a sophbticated disk manager, 
a nearly indispensable tool for hard-disk users 
... I use it constantly, and can no longer 
imagine trying to run a large-capacity hard disk 
without it." Jim Seymour, PC WEEK 

$69.95 STD VERSION 
$79.95 PASSWORDVERSION 
(plus $5 SAH) 
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useful for working with existing 1-2-3 da- 
tabases as it is for creating new ones. It is 
clearly a superior product. 

— B. G. Waldmui 


Deja 

One of the more constant Ihistiations asso- 
ciated with working with J-2-3 over the 
yeais has been the Jekyll-and-Hyde nature 
of its database management functions. On 
the plus side, those hinctions — especially 
with the addition of string comparators in 
Release 2.0 and later — are powerful, ver- 
satile, and blindingly fast. On the minus 
side, worksheet-based databases tend to 
fdl up the available memory in J-2-3 very 
quicldy, and the rally way to get outside 
data into the worksh^t is to go through a 
toiturously slow import routine available 
only from the Lotus access menu, not from 
within J-2-3. 

These limitations are bad enough when 
your own files grow too large to fit com- 
fortably in a J-2-3 database. The prolifera- 
tion of departmental databases — created 
within programs such as dBASE, accessi- 
ble over a LAN and all but unusable to 
J-2-3 — has only exacerbated the situation. 

Deja. subtitled “The dBASE Add-in 
For J-2-3,'' is Los Angeles-based PC 
Publishing’s answer to those problems. It 
gives J-2-3 users the ability to access 
dBASE records from within J-2-3, and 
proffers a variety of tools for manipulating 
those records. Using Deja, you can open a 



FACT 


FILE 


Deja 

PC Publishing Inc. 

1801 Ave. of the Stars. 
#507 

Los Angeles. CA 90067 
(800)634-4555 
List Price: $129.95 
Requires: 60K RAM; 
Lotus i-2-3. Release 2.0 or later. 

In Short: Deja worics the twin miracles of 
making existing database files available to the 
I -2-3 user and of allowing existing work- 
sheet*based databases to be moved to a readi- 
ly accessible disk-based format. Not copy 
protected. 
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CA 
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FREDERICK UONSCHLEG 

J 

86 

IV 

■ 

4888 


JOHN HAUG 

E 

87 


31- Jan-80 12:19 AH 


With Deja, you can open a dBASE database, examine its records, create new ones, transfer them 
into a i-2-3 worksheet, or, as shown here, import worksheet contents into a dBASE file. 


dBASE database, examine the records 
therein, locate specified records, change 
records, create new records, transfer se- 
lected records into a Lotus worksheet or 
transfer the contents of a worksheet into a 
database file, and finally update the origi- 
nal dBASE data file. Or you can create a 
new database from within J-2-3, which 
will be stored in the form of a dBASE file. 
So whether you want to work with depart- 
mental data or simply move your individ- 
ual J-2-3 databases into external files, 
Deja offers a solution — as long as the in- 
dustry-standard dBASE file format fits 
your needs. 

When you issue the command to open 
an existing database file with Deja, the file 
is not loaded into J-2-3. Instead, Deja pre- 
sents a window into the file through a 
/-2-i-worksheet-like screen, in which the 
column designators across the top of the 
screen are replaced by the field names 
from the database, and the row numbers 
along the left-hand side of the screen are 
replaced by record numbers. One or two 
screenfuls’ worth of data are loaded into 
the memory at a time, but essentially you 
are working with the disk-based database, 
and all additions, changes, or deletions 


you make in it are immediately saved to 
the disk file. 

You can navigate through the database 
using standard Lotus cursor control keys: 
End-Down takes you to the last recorf. 
Home to the first record, and so on. In ad- 
dition, you can scroll up or down through- 
out the database by using the key combina- 
tions End-PgUp or End-PgDn, 
respectively. 

You have a good deal of control over 
how Deja displays the database. You can 
hide coluttuis or change their width. You 
can also use Deja's Database Filter to view 
only a subset of records. In an invoices da- 
tabase, for instance, the filter AMOUNT- 
DUE > 1000 would result in Deja's dis- 
playing only those records for which the 
amount due was more than $1 ,000. More- 
over, until the filter was removed, only 
those records would be affected by subse- 
quent commands. 

QUERIES You can also use Deja to 
make database queries, simply by entering 
its Locate command and then the criteria 
by which you wish to search the database. 
In the example data file described above, 
the query request AMOUNT-DUE > 
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rne logical cning to do, 
ours is the only logical way to do it. 


How would you like to gain virtually 
all the features of the IBM PS/2” all at 
once instead of In bitsand pieces? 

The LOGITECH Graphics Sub- 
System is the only complete graphics 
package that works with all IBM PC’s, 
AT's.and compatibles. It includes 
mouse, monitor, and EGA board. 

And not just any mouse, monitor 
and EGA board. This is Logitech’s 
opto-mechanical 3-button mouse which 
gives you excellent resolution and long- 
term reliability. Additionally, it plugs 
into the board’s mouse port, freeing the 
serial port for laser printers and 
other peripherals. 

The LOGITECH AutoSync Monitor 
has a M" diagonal screen and is com- 
patible with CGA, EGA, PGA as well as 
monochrome graphics. 

fertonal Syswm/2 is a registered credcoiark of International Business 


As for the EGA card. It’s manufac- 
tured exclusively by Logitech to provide 
the new high quality VGA-level 640 x 
480 resolution In 16 colors, a 256K 
memory, and an automatic mode switch. 
Plus, you get our EGA<ompatible 
Paint Show program. 

And because Logitech is the leading 
manufacturer of mice and other hard- 
ware and software products for the PC, 
we can offer this bundle for only $999. 
Or the LOGITECH EGA & Mouse 
for $399. Or just the monitor for $699. 

If you want enhanced graphics, 
better resolution, and faster, easier point- 
ing and selecting in one fell swoop call 
Logitech at 800-231-7717 (800-552-8885 
in California). Or send in the coupon. 

In Europe, call 41-21-869-9656. 

It’s the only logical thing to do. 


Please send me: □ the whole bundle. 

□ the EGA & Mouse. □ the Monitor. 
Shipping: Entire bundle $18.S0. EGA & 
Mouse $6.50, Monitor $12.00. 

California residents add applicable sales tax. 
Prices valid in U.S. only. 

Total enclosed $ 

□ VISA □ MasterCard □ Check Enclosed. 

Card Number 

Expiration Date 

Signat u re 

Nam e _ . 

Address 


LOGITECH 

LOGITECH, Inc., 6505 Kaiser Drive 
Fremont. CA 94555. Tel: 415-795»8500 
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5000 would move the cursor to the next re- 
cord in which the amount due exceeded 
$5,000. 

Deja's query and filter commands can 
be set to look either for exact matches to 
the search request or for matches plus su- 
persets of the requested data. For instance, 
if Deja is set for exact matches, a search 
for the string “Smith” would return only 
those records containing that name. If the 
exact option is turned off, records contain- 
ing entries like “Smithy” and “Smith- 


■ gives 7 -2 -i users 

the ability to access 
dB ASE records from 
within 1 - 2 - 3 . 


town” would also be returned. 

The Deja query and filter functions sup- 
port a wi^ variety of operators: mathe- 
matical (-f, -, /, *,), label (concatenation 
and concatenation without spaces), rela- 
tional (=, <, >, <=, =>,<>, $), and 
logical (.AND., .OR., .NOT.). They also 
support a number of mathematical, alge- 
braic, date/time, and string-manipulation 
functions. These functions and operators 
can be used together to make complex que- 
ries and requests to the database. Deja al- 
lows you to enter, edit, and delete database 
records (or to protect certain records so that 
they cannot be altered). New records are 
added to the end of the database file as you 
enter them. At your option, records 
marked for deletion may be displayed until 
they are actually purged from the database 
or only until they are hidden. 

Database records can be copied into a 
1-2-3 worksheet by identifying the records 
to be Uansferred and the destination cell 
range. Record numbers and field names 
can be transferred along with the records, 
at the user’s option. Alternatively, work- 
sheet records can be copied into a database 
file. No matter which direction you take, 
the transfer is almost instantaneous. 

All of Deja’s functions can be automat- 
ed using J-2-3 macros, allowing the expe- 
rienced J-2-3 user to build complex data- 


base management systems relatively 
quickly. Deja adds 19 new @ functions to 
1-2-3, greatly simplifying the task of 
building macro applications that use Deja. 
These functions can be used anywhere 
within 1-2-3 to obtain general information 
about the open database, to extract data 
from it, or to update it. But most of these 
functions can result in extremely long re- 
calculation times when they are applied to 
every record in a large database. Conse- 
quently, the Deja manual suggests that 
they should generally be used only within a 
macro-driven application, and that they 
should be applied only to a small subset of 
the database. 

Overall, Deja's capabilities are impres- 
sive. One does feel somewhat handcuffed 
at times when working with an open data- 
base file; it would be nice to be able to ap- 
ply 1-2-3’% sorting or graphing capabili- 
ties, for instance, directly to the data. Then 
again, the feeling is provoked precisely be- 
cause 1-2-3 spoils the user by keeping all 
data in memory and thus instantly accessi- 
ble and manipulable. If Deja requires you 
to copy the data you wish to work with into 
the 1-2-3 worksheet before carrying out 
those functions, the extra step seems a rea- 
sonable price to pay for Deja’s RAM-lim- 
it-busting ability to work with databases of 
almost unlimited size, for the ability to 
work with dBASE files, and for the oppor- 
tunity to move your crowded 1-2-3 data- 
bases out of RAM and into a readily acces- 
sible disk file. — B. G. Waldman 

Fetch.* 

Database add-ins for 1-2-3 and Symphony 
tend to fall into two broad groups: those 
that provide new ways to manipulate data 
within 1-2-3, and those that provide new 
ways to get the data there in the first place. 

Fetch.*, as its name implies, belongs to 
the second genre. It adds little in the way of 
new capabilities to the array of database 
functions found in 1-2-3 and Symphony. 
However, by virtue of its ability to import 
(and export) just about any structured data 
file, it opens up a universe of new data to 
which the user may apply those functions. 

Moreover, because its import function 
is selective, importing only those records 
that you specify (through the use of a Lotus 
criterion range). Fetch.* enables you to 


get around Lotus's memory limitations 
and work effectively with very large data- 
base files. 

Imagine, if you will, a single program 
that automatically allows you to read, 
write, update, sort, and make queries to 
files created by all versions of Lotus 1-2-3 
and Symphony, dBASF II and III, R:base, 
Reflex, WordPerfect (merge files), PC- 
Fite, VP-Planner, and other programs, as 
well as .DIF and .CSV (conuna-separated 
variable) files — a program that also makes 
it easy to set up custom import/export ta- 
bles for other data formats--and you have 
an idea of the power of the 1-2-3 and 
Fetch.* combination. 

In the incarnation in which we saw it, 
that power was somewhat raw. This re- 
view was conducted with a prerelease ver- 
sion of Fetch.* and a preliminary, incom- 
plete, set of documentation, so it was not 
possible to test all of Fetch.*’s attributes. 
Pressing the help (FI) key, for instance, 
produced only the message “This is a test 
of the help function.” Finished products 
were to be released November 16. 


IMPORT/EXPORT ABILITIES Ne- 
vertheless, we were able to test Fetch.*’s 
ability to import data from and export it to 
a number of data file formats, including 
dBASF, R -.base, and Reflex, and were im- 
pressed with the ease of the operations. 

Fetch.*’s import/export functions re- 
volve around a file description table which 
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Fetch.* 

Manusoft Coq). 

8570 W. Washington 
Blvd 

Culver City. CA 90232 
(800)292-6123 
(213)559-1561 
List Price: $99.95 
Requires: 60K RAM; Lotus 1-2-3. Release. 
2.0 or later, or Symfrfwny (any version). 

In Short: Fetch.* provides 1-2-3 and Sym- 
phony with a meclmism for accessing or cre- 
ating data rile.s in a wide range of standard 
formats, including those used by dBASF, 
R:Base, Reflex, and other programs, and to 
manipulate (he data in those files from within 
1-2-3. Not copy protected . 
ClfICLEeg7ONREADeRS£RV)Ct:CAR0 
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Fetch.* can read, write and update, sort, and guery/iles created by a variety of spreadsheet, 
database, and word processing programs, including dBASE. R:base. and Reflex. 


contains the information that Fetch.* 
needs to know about the data file being 
used, including the record length, record 
and field separators, date format used, 
number of records, and the like. One of the 
most impressive things about Fetch.* is its 
ability to generate that information by it- 
self, with little or no user intervention. 

For instance, when creating a new data 
table you can tell Fetch.* that the data for 
the table is to be imported from a file cur- 
rently stored in a Reflex .RXD file. 
Fetch.* responds by presenting a list of the 
.RXD files on disk from which you choose 
the one you wish to use. Once you’ve done 
so, it reads the first record of the file and 
automatically creates the file description 
table , and several other tables equivalent to 
Lx)tus data output and criterion ranges. 
You are then free to start importing records 
simply by selecting Import from the 
Fetch.* menu. If you prefer, you can first 
use the criterion table to specify the records 
you wish to import. Once you’ve specified 
the records you need, you can opt to im- 
port them all at once, or to examine each 
one before placing it in the worksheet. 

The same automatic process is used to 
generate file description tables for import- 


ing data from R.Base. dBASE. Lotus 
1-2-3. .CSV, and .DIF files, and for ex- 
porting 1-2-3 data to these data formats. 

Importing data from or exporting it to a 
format that is not automatically recognized 
by Fetch.* is more involved, since you’ll 
have to build the file description table 
yourself This involves supplying Fetch.* 
with information about the physical struc- 
ture of the file (record and field lengths, 
separator characters, and the like), and the 
formats used to store numbers, text, and 
dates within the file, a process that will no 
doubt involve much trial-and-error experi- 
mentation. Nevertheless, it only has to be 
done once for each program you use and 
can be avoided altogether if your program 
can generate a .DIF, .CSV, dBASE or oth- 
er Fe/cA. ♦-supported file format. 

In addition to its import and export ca- 
pabilities, Fetch.* provides a number of 
new @ functions that can be used to per- 
form database functions on external files 
without importing the file into Lotus. 
These include special Fetch.* equivalents 
of the Lotus @AVG, ©COUNT, 
©MAX, ©MIN, ©STD, ©SUM, and 
©VAR functions, as well two new func- 
tions ©FFIND and $i'FRECORD, which 


return the current record number and con- 
tents, respectively. 

Fetch.* occupies 60K of RAM, a small 
price to pay for all the impressive new ca- 
pabilities it offers for manipulating non- 
1-2-3 data within a 1-2-3 environment. It 
can be a valuable addition to anyone’s col- 
lection of Lotus utilities, and a valuable 
component of a macro-language-based 
Lotus application. The possibilities of- 
fered by linking it through a macro pro- 
gram to one of the entry-foims-creation 
programs reviewed here, such as 
D.A.V.E. or Data Manager, are particu- 
larly intriguing. — ^B.G. Waldman 

Informix Datasheet 
Add-In 

Irformix Datasheet Add-In. from Informix 
Software, is unique among the database 
add-ins reviewed here in terms of both its 
scope and its complexity. While most of 
the other database add-ins for I -2-3 are pri- 
marily designed to serve as flat file data 
managers. Datasheet is an ambitious at- 
tempt to provide 1-2-3 with relational, 
disk-based, SQL (structured query lan- 
guage) database functions. In the process, 
it creates a link between 1-2-3 and Infor- 
mix’s family of UND(, VMS, MVS, and 
MS-DOS database products. 

Perhaps Datasheet's most impressive 
achievement, considering the radical en- 
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infonnix Datasheet 
Add'In 

Informix Software Inc, 
4100 Bohannon Dr. 
Menio Park. CA 94025 
(4I5I322-4I(X) 

List Price; $199.99 
Requires: 640K RAM; 
Lalus J •2-3. Release 2.0 1 . 

In Short: Informix Datasheet Add-In is a 
powerful SQL-based relational database 
management tool that allows the /•2-J user to 
create and work with disk-based database 
files stored in a format compatible with that 
used by other members of the Informix fam- 
ily of databa.se management pnxlucLs. Nut 
copy protected. 
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If you’re looking for a good way to judge per- 
sonal computers, a simple question will do: “What’s 
in it for me?” 

In the case of the IBM Personal System/2 family 
the simple answer is, “a great deal!’ 

R)r openers, each model offers higher perform- 
ance levels thanks to a “balanced system” approach 
for making things work together. Components were 
designed not just to coexist but to bring out the best 
in each other. So, for example, many of the programs 
you’re using now and a wide range of other DOS 
appbcations will run up to 150% faster on the IBM 
Ffersonal System/2 than on previous IBM PCs, de- 
pending on the model, of course. 

Things that are optional on other PCs are 
standard on the Personal System /2—Uke advanced 
graphics, parallel and serial ports and more. And 
advanced IBM technology brin^ new levels of 
reliability and data protection. 


80 of the Personal System /2 family. Technically it’s 
called parallel bus architecture. We call it Micro 
Channel. But you can think of it simply as a super- 
highway with lots of fast lanes and bypasses. It 
allows data to flow faster and more efficiendy, re- 
ducing the chance of information bottlenecks in 
the system. 

What’s more, the Micro Channel architecture 
not only makes it easier to speed information 
throughout the system, it also makes it easier to 
install peripherals and expansion cards in the 
system. There are no more DIP switches to set It’s 
all done electronically and automatically and, 
therefore, a great deal more reUably and easily. 

Feature cards in your system can even trans- 
fer data directly to memory, via Micro Channel, 
leaving the microprocessor free to do other things. 

The design of the Micro Channel also pro- 
vides a fastei; more efficient way to connect your 



Itll do what you're doing now Only better. 

At the heart of mar^ of these advances is a 
unique design shared by the Models 50, 60 and 


an IBM PS/2, 

the bus. 
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IBM isa registered trademark and Personal Syslem/2, PS/2. Operating System/2. 0S/2and 
Micro Cnannei are trademarks ot IBM Corporation. C IBM t987 


system to other IBM Personal Systems, local area 
networks, minicomputers and mainframes. 


Itll do what you want to do tomorrow. 

Only better. 

Micro Channel architecture also gives the IBM 
Personal System/2 something else that’s surprisingly 
rare in personal computing; the ability to improve 
with age. 

One of the main reasons the architecture was 
created, after all, was to get the most out of IBM’s 
new operating system, OS/2. And together they’ll 
unleash the power of the 286 chip in the Personal 
System/2 Models 50 and 60 and the 386 chip in the 
Model 80. 

Wth IBM Operating System/2 you don’t have 
to be a “power user’’ to run several programs at once, 
You can prepare a presentation while your system 
recalculates a spreadsheet and gets data from a main 


frame. And with a future edition of OS/2, you’ll be 
able to share all this information with others on a 
local network or over mega-distances. Vast memory 
and host processor resources will be more acces- 
sible. And software will do more things more easily. 

So catch the Micro Channel bus and you’re on 
the fast track to higher performance, exceptional 
expandability and greater reliability tomorrow as 
well as today. 

For more data about the IBM Personal 
System /2, call your IBM Marketing Representative 
aboardT or visit an IBM Authorized 
' Advanced Products Dealer. 

For the dealer nearest you 
call 1-800-447-4700. 
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[U141 leads. custnun 

Criterion Output Extract Unique Odd Delete llodify Reset Next 
Set range containing nawe(s) of table(s) used for other Datasheet operations 


leads 

custoner 


Query with Join 


bustoner.custnun 


1 ^066=666 
sort 


eads.custnun product 

dKount fnane 

Inane 

phone 

10i sedan 

$13,988.00 Luduig 

Pauli 

488-555-8875 

101 sedan 

$29,800.00 Luduig 

Pauli 

408-555-8875 

102 sedan 

$64,000.00 Carole 

Sadler 

415-555-1289 

102 sedan 

$86,000.00 Carole 

Sadler 

415-555-1289 

103 uan 

$83,780.00 Philip 

Currie 

415-555-4543 

103 uagon 

$79,500.00 Philip 

Currie 

415-555-4543 

103 sedan 

$19,048.00 Philip 

Currie 

415-555-4543 

104 sedan 

$15,950.00 flnthons 

Higgins 

415-555-1100 

104 sedan 

$31,416.00 hnthony 

Higgins 

415-555-1108 
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Daxasheet fiidd-inlels you use Lolus-like input, output, and criterion fields to create, modify, and 
manipulate relational databases . it’ s also a link to Irtformix' s SQL database products. 


hancements it makes to 1-2-3 data func- 
tions, is the degree to which it blends into 
the 1-2-3 environment. While it is accom- 
panied by two lengthy and well-written 
full-size manuals — one tutorial, one refer- 
ence — experienced users of 1-2-3’% data 
management functions will be able to get a 
good running start on Datasheet from the 
slim, 31-page pamphlet entitled “A Head 
Start for /DQ Users’ ’ that accompanies the 
package. That the Head Start manual is 
able to introduce 1-2-3 users to almost all 
of Datasheet’s commands in so few pages 
is an indication of how well Datasheet 
mimics 1-2-3’% data query command 
structure while performing such un-/-2-i- 
like tasks as adding, deleting or indexing 
rows stored in one or more disk-based rela- 
tional databases. 

Despite the ease with which experi- 
enced 1-2-3 users will understand Data- 
sheet’% organization, this is not a product 
to be approached casually by those shop- 
ping for a little extra data management 
juice. The stereotypical 1-2-3 power 
user — he or she of the 250K work- 
sheets — would be well advised to look 
elsewhere for a supplemental data man- 
agement add-in, because Datasheet’% 


memory useage all but requires you to ded- 
icate 1-2-3 to the task of database manage- 
ment. 

NOT YOUR TYPICAL ADD-IN Data- 
sheet is too rich and complex a program to 
fit into the compact 64K slot occupied by 


■ Datasheet Add-in \inks 
the PC and 1-2-3 user 
to the powerful Informix- 
SQL database system. 

the typical add-in. Instead, the majority of 
the Datasheet program — about 200K of 
code — is loaded from disk before one 
loads 1-2-3, by running STARTSQL 
.EXE. 1-2-3 is then loaded into memory 
using a special loader program, 
IDA. EXE, to avoid overwriting the 
STARTSQL code. Then the Datasheet 
add-in itself must be attached to 1-2-3, eat- 
ing up a little more RAM and resulting in a 


total workspace of approximately 78K in a 
640K machine. Even if you detach the Da- 
tctsheet add-in. you gain only about 15K 
more usable RAM — so unless your ma- 
chine is loaded with extended memory. 
Datasheet isn’t the kind of add-in you can 
load into the background and forget about 
until you need it. 

For anyone willing to make a conunit- 
ment to Datasheet — and I can think of sev- 
eral scenarios in which it would make 
sense to do so, such as when you have ac- 
cess across a LAN or a minicomputer link 
to departmental databases created using 
Informix-SQL — the rewards that come 
from doing so are abundant. To put it as 
simply as possible. Datasheet translates 
/-2-3-like data query commands into SQL 
requests, which it then applies against an 
external database. 

Thus, by using Lotus-like input, out- 
put, and criterion fields, you can create, 
naodify, index, and manipulate relational 
databases. Each database consists of a 
number of tables — akin to flat database 
files— consisting of fields and data for 
each field arranged in a column-and-row 
format. You can index fields and can cre- 
ate query requests linking multiple tables 
using any number of search criteria. You 
can also create new database files or use ta- 
bles in existing Informix databases. 

The result is an extremely powerful re- 
lational database management tool, but not 
an especially user-friendly one. Datasheet 
does not include an automatic data-entry 
form generator, as one might find in Data 
Manager ot D.A.V.E. Moreover, any tool 
that mimics the command structure of Lo- 
tus’s data query command isn’t friendly. 
However, much of Datasheet’ % unfriendli- 
ness could be overcome with a well-writ- 
ten macro-based application. 

Questions of friendliness aside. Data- 
sheet is a remarkably powerful tool for a 
couple of reasons. One is that it links the 
PC and 1-2-3 user to the powerful Infor- 
mix-SQL database system. The other is 
that it allows the user to bring the analytic 
and data manipulation tools of 1-2-3 to 
bear against a database. Datasheet is over- 
kill for most 1-2-3 data management re- 
quirements, but for those situations in 
which its capabilities are needed it is an ad- 
mirably powerful and complete profes- 
sional tool. — B. G. Waldman 
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Squeeze Lotus JUes by up to 95% 
Complete backup/restore add-in 
Keystroke recorder 
✓ Damaged file rescue 
File history and audit trails 
' Automatic file soring to disk 


S QZ! Plus is the $99.95 Lotus 1-2-3 or Symphony 
enhancement that thinks it’s a 200 megabyte hard 
disk. Why? SQZ! Plus packs 10 times as much spreadsheet 
data on any disk (1 megabyte of files on a single floppy or 
200 megs on a 20 meg hard disk). So it's like getting a 
new hard disk for less than half the price, hassle, and 
installation time of buying one. 

SQZ! Plus is based 
on an automatic file 
squeezing and un- 
squeezing technology 
used today by more 
than 50,000 Lotus users. 

It’s simple. Just call up 

your spreadsheet as you normally do and SQZ! Plus un- 
squeezes it from the disk automatically as it’s loaded. 
Save it, and the file’s squeezed back automatically. That 
means you get megabytes of free disk space, faster back 
up, and more. Without lifting a finger. 

If that was all, SQZ! Plus would be well worth 
$99.95. But there’s more. 1-2-3 users get a complete 
backup and restore system that they can use without 
exiting Lotus. There's a history feature that lets you see 
when changes were made, and lets you add 
audit trails to spreadsheets. A keystroke 
recorder add-in automatically remembers 
all the keystrokes since the last /File com- 
mand (which helps you build macros and 
adds “Undo” without costing memory like 


HAL). And, for added protection, SQZ! Plus automati- 
cally saves your sprea^heet to disk at set intervals. And 
finally, you get damaged file recovery that helps you 
rescue spreadsheets damaged by a disk failure, modem 
communication or other problems. All good reasons for 
PC Magazine to pick SQZ! Plus as one of the best utilities 
of all time. 

Even with today’s large capacity hard disks, all 
those megabytes are gone almost before you know it. 

So isn’t it just plain smart to invest less than a hundred 
dollars and get up to ten times more spreadsheet room? 
At $99.95, SQZ! Plus is no bargain. It’s a steal. 

See your dealer, call for info, or order now on our no 
risk, 30-day money-back guarantee.* You’ll get a free copy 
of Doug Cobb’s 1-2-3 User’s Journal with every purchase. 
Call now. SQZ! Plus Just might be the smartest hard disk 
decision you’ll ever make. 

(800) 556-1234 Ex. 525/(800) 441-2345 Ex. 525 in 

j Please send me copies of SQZ! Plus for ONU' 199.95 each. 


Add $3.00 shipping per unit (1 12 per unit outside USA) CA residents add applicable sales tax. 
Amount enclosed □ VISA □ MasterCard □ AMEX □ Diners Chib 
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Send Ur Ihmer Hall Publishing. 10201 Ibrre Ave, 
CiHiertino. CA. 95014 • {¥») 2.53-9600 


TV Lotus UlUity Sifiware Library firm TUmer Halt Publishing 

SYMANTEC 

Turner Hall Publishing Division 
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■ LOTUS 1-2-3 ADD-INS 


Printing, 
Graphics, and 

UTILITIES 

S omedmes it’s the little things that 
count. You might have conquered 
the thorniest forecasting problem 
imaginable, and, with the help of tortuous 
and brilliant macros, created a business 
plan that will make you famous. Then you 
try to print out the spreadsheet to submit 
along with your report, only to find you’ll 
have to spend 2 days with three rolls of 
Scotch tape and a table as long as the bar at 
the Plaza Hotel. And even after you’ve 
meticulously patched together all those 
sheets of paper, your spreadsheet won’t 
exactly complement the report you 
cranked out with PageMaker and a color 
printer. Hmtnm. Time for Sideways, an in- 
dispensable program, and perhaps the 
best-kiKiwn of the products we classify 
here as add-in utilities. Take a look at See- 
MORE, too; it lets you see a lot more of 
your spreadsheet on the screen, sort of like 
a video version of Sideways. 

1-2-3 is great at lots of things, but pre- 
sentation graphics isn’t one of them. And 
when it comes to three-dimensional graph- 
ics, forget it. Of course, you can use Per- 
spective or one of the other standalone 
graphics packages to bring depth to your 
1-2-3 graphs. But if you’re bent on an all- 
in-one solution , see our review in this issue 
of Intex Solutions’ 3D Graphics, a 1-2-3 
add-in that does just what its name says. 


JetSet 

JetSet is an idea whose time doesn’t seem 
to have come yet. 

Nothing’s wrong with the idea itself. 
1-2-3 could use an add-in LaserJet utility 
that would save you from typing in com- 
plex command strings every time you 
wanted to change a font. Besides, most 
1-2-3 users have fantasized for years about 
an easy way to control margins, add head- 
ers, footers, and page numbers, create de- 
fault formats for individual spreadsheets. 


IV : 

Options Fonts Eject Quit 
^peciftj a raiije to be Laser printed 
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JetSet'r setup screen is where you specify margins, fonts, headers, footers, and other printing 
parameters for laser output of worksheets. You can save the formats to use with other files. 


and use proportional fonts without produc- 
ing mass chaos. 

JetSet, a $79.95 add-in from Intex So- 
lutions, promises to perform all these won- 
ders and more. Nothing’s wrong with it 
except the way it fulfills its promises. 

JetSet looks terrific on screen. The 
Add-In Manager integrates it into 1-2-3, 
and you use it in place of Lotus’s print 
function (which remains available). You 
can call up different control files for Hew- 
lett-Packard font cartridges and soft fonts, 
and you can point to a default font for your 
spreadsheet. You can specify paper size 
and margins while consulting a layout dia- 
gram that the program pops up for easy ref- 
erence. A header-and-footer option lets 
you enter variables that print out as the 
page number and current date, and you can 
justify sections of the header at the left and 
right margins while centering a third sec- 
tion. You can save the format selections to 
use as a default for other spreadsheets . 

One or two details may annoy you as 
you’re setting up a format. If you want 
some rows or cells in your spreadsheet to 
print out in a font different from the de- 
fault, you can’t simply define a range and 
tell the program to print it in a different 


style. You have to enter font identification 
codes directly into the spreadsheet at the 
point where you want the font to change, 
and then you must enter the specific code 
for the default font wherever you want to 
change back to the font you thought you al- 
ready selected from a menu. You have to 
enter similar codes to start and stop under- 
lining or boldface. 

But these seem minor problems of set- 
up because the manual promises to give 
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JetSet, Version 1.01 
Intex Solutions Inc 
568 Wa,shington St. 
Wellesley. MA 01281 
(617) 239-1168 
List Price: $79.95 
Requires: 50K RAM. 
Lotus ]‘2-3. Relea.se 2.0 
or later. Hewlett-Packard LaserJet or com- 
patible. 

In Short: A t’2-3 add-in that gives erratic 
cwitrol over laser printing. Not copy protect- 
ed. 
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A ccMiqmter for 
the left brain. 
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PAINT 


Until now, choosing a computer typically 
meant ch<x)sing between capabilities. If you 
needed a computer primarily for serious 
business needs, then a computer with IBM 
compatibility was the only rational (left 
brain) choice, right? 

But if you wen; looking for desktop pub- 
lishing capabilities to display your creativity 
(right brain), then a computer designed for 
mouse-driven, windowing, graphic's software 
was the way to go. Right? 



The dilemma of choosing 
one or the other Is history. 

Now there's a computer that offers in- 
credible pe rfor mance in both realms — the 
AMSTRAD PC 1640. 

Our remarkable new computer runs vir- 
tually all IBM software, including CAD, 
which makes it ideally suited for business 
and engineering as wdl as fcM* personal use 

(Sure, a lot of computers oHer that, but 
here's where AMSTRAD leaves them in the dust.) 

The PC 1640 also comes with the 
capabilities built in to run the mouse-driven, 
windowing software it takes to create spec- 
tacular desktop publishing. In fact, PC 1640 
is spectacular when it comes to expressing all 
kinds of creative ideas. We even include the 
mouse and the software you'll need. 

Built In brillancc. 

Plus, the PC 1640 ingeniously 
incorporates monochrome (Hercules), CGA 
and EGA capabilities into a single mother- 
board. When you're ready to upgrade your 
graphics, all you do is merely pop on a more 
sophisticated AMSTRAD high quality monitor. 

And now for the best feature of all: 
prices for a complete PC 1640 range ftom 
only $900 to a modest $1900. Like we said, 
it's a remarkable computer. 

If you’re about to make that all-important 
computer decision, choose the incredible PC 


1640. After all, what's the point of limiting 
the output of your genius, when one 
computer can show oft<i//of it! 

Visit your dealer soon and see the 
complete line of remarkable produas that 
has made AMSTRAD Europe's best seller* 
You'll see for yourself, an AMSTRAD is the 
next best thing to having an I.Q. of 200! 
Please send me tbe name of my nearest dealer. 

NAME 

ADDRESS 

CITY STATE ZIP 

Mail to; AMSTRAD, 1915 Westridge Dr, 
Irving. Texas 75038. Or call: 214/518-0668. 



Strokes Of (Genius. 

London * Dallas • Paris * Madrid 
Sydney • Hong Kong • Milan 

Tbt nam* and logo AMSTMAD 1$ a Iradtmortk of AMSTRAD RLC 
otMlIlt at&iidlarlrt. IBM. CBMond rtgitMt^d trmdr 
mmrku^ InirmdHomal Builnm Mo€blnn. Digital RntorcB. lac. 
aad Hrrruln Computtr Co . rtlptetlroly 


'Source: International Data Corp. 
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superb printouts when you're through. 
When you’re ready to print, all you need to 
do is define a range, press Go from JetSel's 
print menu , and sit back to savor the results 
you’ve been fantasizing about. This is the 
moment when you return to hard reality. 

The manual asserts in boldface type that 
JetSet correctly handles proportional fonts 
when printing spreadsheets. The printed 
spreadsheets say something very different. 
Your headers and footers probably don’t 
have the same margins as the spreadsheet. 
If you followed the examples in the man- 
ual and put the date at the left of the header, 
a title in the center, and the page number at 
the right, the title isn’t at the center but at a 
position two-thirds to the right. If you used 
control codes in the header, some of the 
header disappeared. If you marked a row 
to be printed in a font larger than the de- 
fault, the row begins to the left of the left 
margin. If you used continuous lines of 
characters to divide different sections of 
the spreadsheet, the lines print out with un- 
sightly overlaps or breaks. Some charac- 
ters in column headings may be printed on 
top of each other. 

If this makes you decide to be less am- 
bitious and use a single default monospace 
font without fancy features, JelSel will 
print your spreadsheet more or less cor- 
rectly. Just don’t try to save the default font 
for later use when you save the default pa- 
rameters. The program ignores your font 
selection when it saves your settings, and 
you have to reselect the same font the next 
time you use 1-2-3. And if you enter print- 
er codes for any rows of your spreadsheet, 
you have to reenter them on every page. 

Jim Seymour recenUy reported a con- 
versation with a British programmer who 
complained that Americans want “exces- 
sive functionality” from their programs. 
The readme file on the JelSel disk de- 
scribes the “improved functionality” of 
the latest version. Not to worry. It may be 
improved, but no one will accuse it of be- 
ing excessive. — Edward Mendelson 


SeeMORE 

Sometimes titles take up so much space in 
a 1-2-3 spreadsheet that there’s precious 
little worksheet left on your screen for the 
numbers. Revisiting such worksheets after 
several months can mean a frustrating peri- 
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By offering three sizes of condensed type. SeeMORE gives you more spreadsheet on your screen. 
The top three lines are always displayed in Normal mode, making it easier to choose commands. 


od of groping around, a few cells at a time, 
trying to remember what you did. See- 
MORE, from Petsonics Corp., can com- 
press your work so that two, three, or four 
times the usual number of cells can be dis- 
played on the screen. 

If you follow the simple instructions for 
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SeeMORE 
Personics Coq). 

2352 Main Si.. Bldg, 2 
Concord. MA 01742 
(617)897-1575 
list Prke: $79.95 
Requires: 70K RAM; 
Litius 1-2-3, Relea.se 2.0 
or later; CGA, BGA. VGA. Hercules, or 
compatible graphics adapter. 

In Short: An ea.sy-uvuse screen manager 
that compresses characters and allows you to 
see two. three, or four limes ihe normal area 
of worksheet. A bonus is the standalone 
GRAFPLUS priTgram. which lets you use the 
PrtScr key for hard copies of graphics 
screens. Not copy {Mutected. 

CIRCLE 663 ON READER ^RVICE CARD 



loading the program, you’ll copy 12 files 
onto your hard disk. Later you can save 
about I30K by deleting the ones you don’t 
need. Or, if you are one of the rare breed 
who reads the manual for new software be- 
fore turning on the computer, you’ll have 
no trouble figuring which of the files, 
thoughtfully listed in the manual, you real- 
ly need. 

But you’ll soon join the majority who 
skims documentation, then hacks their 
way around programs until forced to refer 
to the manual. This manual is commend- 
ably brief and could have been briefer, 
since it mostly describes features you can 
explore easily from the self-explanatory 
choices on its Lotus-like menus. What the 
manual doesn’t tell you is how to get to the 
first menu. Actually, all you have to do is 
repeat the method you used to invoke See- 
MORE, i.e., hit the Alt-function key com- 
bination again or choose “invoke” again 
from the Alt-FlO menu. 

That first menu offers three choices of 
font size: Medium, Small, and Tiny. The 
manual suggests that the Tiny characters 
are “so ridiculously small” that you will 
only use them for quick bird’s-eye views 
of worksheets. But don’t give up on that 


PC MAGAZINE ■ JANUARY2 6. 1988 
1% 



■ LOTUS 1-2-3 ADD-INS 


size until you’ve tried it with combinations 
of the many Options available on subse- 
quent menus. It was fine on the hybrid 
monochrome setup 1 normally use for Lo- 
tus — after 1 used the Reverse option for 
black characters forced to uppercase on 
one of the light background “colors” 
available. Whichever combination of size 
and other options you find most pleasing 
during your exploration should be saved as 
your default setting. You won’t want to 
fiddle with all the settings every time you 
use SeeMORE, particularly since it spits 
you back to your worksheet after you make 
each choice ftom the menu . 

A clever feature of SeeMORE is its abil- 
ity to display the top three lines, the menu 


■ You’ll appreciate the 
larger characters 
and proper shape of 
transparencies made 
from Sideways printouts. 


area in 1-2-3, in normal-size font, regard- 
less of the degree of compression you have 
selected for the worksheet itself. 

A not-so-clever feature is its ability to 
save a file in Tiny mode that cannot be re- 
trieved by normal 1-2-3. Don’t worry, a 
combination of CPR and Ctrl-Alt-Del will 
restart your heart and your PC; then you 
can retrieve the file with SeeMORE set to 
Tiny. You will avoid wear and tear on your 
loved ones by saving files only in the nor- 
mal mode. 

When you invoke SeeMORE with one 
of its compressed fonts, you can no longer 
use the PrtSc key to get a hard copy of the 
screen. Personics more than compensates 
for this minor drawback by providing on 
the SeeMORE program diskette four 
GRAFPLUS files, one of which will work 
with your printer to allow you to use the 
PttSc key to capture not only the com- 
pressed worksheet screens but any graph- 
ics screen — including 1-2-3 charts and 
graphs. And it will print sideways, so your 
printout is the same shape as your screen. 


SeeMORE is habit-forming. I thought, 
at first, that it would fall into the “gim- 
mick” category, something to make my 
1-2-3 look different. 1 would attach it only 
when 1 intended to invoke it. Now I use it 
often enough to consider having it auto- 
load, and I have not entirely ruled out the 
possibility of auto-invoking, even though 
I’d then have to play referee between See- 
MORE and its add-in brethren. 

— Geoff Daw 


Sideways 

There are one or two pieces of software I 
carry in my briefcase at ail times for fear 
that I might find myself in an office with 
ill-equipped PCs. Sideways, from Funk 
software, is an important element in that 
software survival pack. 

The version I carry is old. The docu- 
mentation was lost long ago. But the pro- 
gram does exactly what 1 need: it gets me 
hard copies of wide spreadsheets by turn- 
ing them sideways in the printer. Several 
attempts to buy later versions were thwart- 
ed by my local software store, which was 
always about to have its sold-out status 
corrected “next Thursday.” So it is that I 
have leaped from that first standalone ver- 
sion, which worked only with .PRN 1-2-3 
files, directly to the latest incarnation in 
add-in form. 

This was the first add-in I installed, so I 
used the batch files provided for that pur- 
pose and clearly described in the manual. 
Installing subsequent add-ins, I followed 
Jim Seymour’s advice (see “Memory 
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Sideways 
Funk Software 
222 Third Si. 

Cambridge. MA 02142 
(800) 822-3865 
(617)497-6339 
Usl Price: $69.95 
Requires: 75K RAM; 
luUus I •2-3. Release 2.0 or laier. 

In Short: An indispensable utility, now in 
add-in form, that turns N^orksbeets sideways, 
allowing them to print continuously on fan- 
fold paper. Not copy protected. 
CWCLEeWQNREAI3EHS£^K:£(>TO 



Matters” sidebar) and checked the dates of 
the Add-In Manager files to be sure not to 
install older versions. You’ll probably 
want to install on a hard disk all three vari- 
eties of Sideways provided: 1-2-3 add-in, 
1-2-3 standalone, and text standalone; 
each has its uses. 

When I first invoked Sideways as an 
add-in, my expectations were high; I fig- 
ured that a lot must have happened since 
my original version. I was wrong. But as I 
began to work with it, I didn’t mind: it still 
does exactly what I want and, since it does 
it the same way, I don’t have to leam it all 
over again. That’s not to say that a new- 
comer will need to invest an unreasonable 
amount of time in learning how to use 
Sideways — it’s easier than the regular 
Print function in 1-2-3 for most people. 

Typically, the first step in printing a 
spreadsheet with Sideways is to specify the 
print range. Sideways defaults to a print 
range embracing the entire worksheet — 
that’s not been right yet for me, but it’s as 
good a place as any to start. You adjust it 
just as you do in 1-2-3. Then, from the Lo- 
tus-like menus, comes the choice of char- 
acter size. There are nine to choose from, 
ranging from “mammoth” to “minus- 
cule.” Depending on your printer, the 
character size you use will allow from 
about 38 to as many as 87 rows to be print- 
ed from your worksheet. The number of 
columns it will print is unlimited, of 
course. Knowing the smallest-size print I 
can live with, 1 try hard to keep my work- 
sheets shorter than 70 rows. 

From this point you ate into cosmetic 
improvements for your printout — double- 
density printing, margins, skipping over 
perforations, repeating border areas on 
each sheet, and special effects. Special ef- 
fects consist of bold, underlined, and ex- 
panded type applied to selected ranges. 

Since most worksheets are wider than 
they are long, you may think that the only 
role for Sideways is to get those work- 
sheets onto paper using one of the smaller 
print sizes. But its large print has its uses, 
too. Print out a “mammoth” worksheet, 
tape it together, and take it to a meet- 
ing — it’s easier for a group to pore over 
than a single monitor. If you’ve ever 
squinted at worksheet extracts on an over- 
head projector, you’ll appreciate the larger 
characters and proper shape of transparen- 
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■ 3D Graphics gives 
you control over the 
rotation of the graph and 
over the viewpoint. 


cies made fiom Sideways printouts. 

As an add-in Sideways needs 75K of 
memory, so care must be taken if you use 
large worksheets or other add-ins. Printing 
is rather slow; even with a print buffer 
you’ll lose the computer for several min- 
utes with larger worksheets. 

One improvement I had hoped for, per- 
haps unreasonably, was some degr% of 
WYSIWYG. Although Sideways will not 
split a column when it skips the perfora- 
tion, it can't tell that you have groups of 
columns that shouldn't be separated. If 
you could preview the breaks on your 
screen, you could pad columns or insert 
empty ones to keep related columns to- 
gether on the page. 

Unless all your worksheets are tall and 
skinny, you need Sideways. If you already 
have a standalone version, it’s worth up- 
grading to Version 3 for the convenience 
of working from within 1-2-3 and the add- 
ed options. — Geoff Daw 

3D Graphics 

The first time anyone outside of Lotus 
heard of an add-in was at the Symphony in- 
troduction. Then-Lotus chairman Mitch 
Kapor wowed the assembled press and an- 
alysts by showing off a rough three-dimen- 
sional graphics add-in that literally added a 
new dimension to the traditional array of 
Lotus graphics functions. The demo was 
all the more impressive for his noting that 
it had been written in a few hours by a part- 
time Lotus employee who doubled as a 
full-time high school student. 

Now, some years later, we have a fin- 
ished, commercial three-dimensional 
graphics add-in for both Symphony and 
Releases 2.0 and later of 1-2-3: the 
straightforwardly titled 3D Graphics, 
from Intex Solutions. 



3D Graphics offers surface graphs, bar graphs, financial graphs, and other three-dimensional 
representations of \ -2-3 data. Graphs can be rotated and viewpoints changed. 


In action, 3D Graphics is every bit as 
straightforward as its name. It offers the 
CGA, EGA, or Hercules monochrome 
graphics user an alternative to 1-2-3’s or 
Symphony's rather drab two-dimensional 
graphics functions in the form of five basic 
varieties of three-dimensional graphs, attd 
it presents that alternative in a way that 
should be instantly usable by anyone fa- 
miliar with 1-2-3's or Symphony's graph- 
ics commands. 

3D Graphics' menu of graph types con- 
sists of surface graphs, which can be used 
to display up to a 100 by 100 array of con- 
tinuous data; three-dimensional bar 
graphs, using either filled or unfilled bars; 
joined bar graphs, in which the tops of the 
bars are joined to form a continuous slope; 
line graphs, a variant of the joined bar 
graph in which only the top surface of the 
bar is displayed; and financial graphs, 
three-dimensional bar graphs capable of 
displaying both positive and negative val- 
ues. 

The data to be used to create any of 
these graph types is defined much as it 
would be with / -2-3 or Symphony standard 
graphics functions, although the process is 
actually easier with 3D Graphics. To pro- 


duce a simple three-dimensional graphic, 
you need only identify the type of graph to 
be produced and, using Lotus’s point-and- 
shoot highlighting to identify any continu- 
ous twoKlimensional array of data on the 
worksheet, the data range to be graphed 
(the "A” range). Once you identify the 
data range and issue the 3D Graphics 
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3D Graphics 
Intex Solutions Inc. 

568 Washington St. 
Wellesley. MA 02181 
(617)239-1168 
Ust Price: $79.95 
Requires: 50K RAM; 
Lotus I ‘2-3, Release 2.0 
or \9!Utt,ix Symphony, CXJA, EGA, or Her- 
cules monochrome graj^ics adapter. 

In Short: 3D Graphics ofTers i-2'3 and Sym- 
phony users five types of three-dimensiona! 
graphics in a form that should be immediate- 
ly understandable to anyone familar with Lo- 
tus two-dimensiorud graphics. Not copy pro- 
tected. 

CIRCLE eee ON READEFISEBVtCeCAflD 



PC MAGAZINE ■ JANUARY2 6. 1988 
198 





COREpower means MOREpawer to PS/2 

Add Capacity, Speed and RdiabHity. 


Adding a CORE International hard 
drive to your PS/2 does a lot more 
chan double or triple your data 
capacity. 

You have the advantage of 
keeping the original bctory drive, 
thus combining the capacities. 

CORE'S high-speed drives can 
outperform all PS/2 standard drives. 
Some by a foctor of four. 

When you add CORE components 


to a PS/2 Model 50. you end up 
with more capacity and greater 
speed than an IBM PS/2 Model 60. 
And at less cost This added capacity 
is also portable, meaning you can 
easily transport your data from 
system to system and lock it away 
for extra security. 

On the IBM PS/2 Model 60. you 
can expand to 1 16MB by adding 
CORE'S 72MB high-performance 


drive. When using the IBM PS/2 
Model 80. our HC Series ESDI drives 
are available In 90. 150. 260 and 
310MB upacltles. 

All this COREpower has extensive 
user-proven reliability and is backed 
by our industry-leading three-year, 
full-replacement warranty. 

And we don't just pro^e high 
capacity. We give data security. Our 
CORE/dsr diskette backup system 


(also available in tape version) can fill 
a PS/2 floppy in only 31 seconds. 
This high'Sp^ backup software is 
included at no charge with our low- 
cost OPTIMA Series drives. 

These are just some of the rea- 
sons COREpower means MOREpower 
to PS/2. If you'd like to take advan- 
tage of this kind of performance, call 
your local CORE International dealer 
or contact us today. 


Northeast Region: 7171 North Federal Highway West Coast Region: 

Stamford. Connecticut Boca Raton. Florida 33487 Los Angeles. California 
203/357-1339 305/997-6055 213/312-8130 


CORE Euior« Pant. Fnnce 1/4277.29.22 tnd CORE ImmUomI U K. SumUn(htlL Betfcthite 0990 23491 

CIRCLE 225 ON READER SERVICE CARD 
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standard 

286/12 


Standard 
386/16 , 


Call Toll Free: 

800 - 531-5475 




Personal Computer Products 


Tech Support In Texas Call 

800 - 527-3125 800 - 666-1872 


12303-G Technology 


Austin, TX. 78727 
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Now we're offering our popular Standard-286/12 system at a 
lower price, with zero wait state technology. 


Leading ’366 technology at an affordable price. 

• 16MHz. 6MHz. 6MHz. 4.77MHz Processing • One- Year Warranty 

Speed. Software Selectable • Phoenix 8IOS 

• 80386 Processor • 1MB RAM 

• Rates 180 on Norton's SI Benchmark Test 

• 5060, 5151, or 101-Key Enhanced 
Keyboard (Your Choice) 

• Clock/Calendar w/Battery Back-up 


♦ Phoenix BIOS 
200 Watt Power Supply 


200 Watt Power Supply 
1.2MB Floppy Drive 


• 6MHz-12MHz Switch Selectable Speed 

• 0 Wait State 

• 80286 Processor • 1MB RAM 

• Rates 15.3 on Norton’s SI Benchmark Test • 1.2MB Floppy Drive 

• 5060, 5151, or 101-Key Enhanced 
Keyboard (Your Choice) 

• Clock/Calendar w/Battery Back-up 

• One- Year Warranty 


$1795 


Standard-286/10 


$1149 

Standard-286/8 


• 6MHZ/10MHZ Speed 

• Phoenix BIOS 

• Intel 80286 

• 200 Watt Power 
Supply 

• Clock/Calendar 
w/Battery Back-up 

• 1.2MB Floppy Drive 
• 512KB RAM 

Dual Floppy/Hard Disk 
Controller 


MAGAZINE 


* 5060. 5151. or 101-Key Enhanced 
Keyboard (Your Choice) 


6MHZ/8MHZ Speed • 
Phoenix BIOS • 
Intel 80286 • 

^ 200 Watt Power • 

Editor’s Choice Supply 

February 18. 1987 Clock/Calendar • 
w/Battery Back-up 
1.2MB Floppy Drive * 
512KB RAM • 
5060. 5151. or 101-Key • 
Enhanced Keyboard 


$995 


(Your Choice) 

0 Wait State • 


$945 










STARTER KITS 

Everything You Need to Begin Serious Computing Immediately! 



Professional Starter Kit 

Now Featuring 20MB Hard Drive! 


Career Starter Kit 



I 




[ 
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Featuring The Standard-286/10 $1395 

Coniputer-286/lOM system with 60286 processor (switch- 
selectable 6MHz/10MHz processing speeds), Phoenix ROM 
BIOS, 512KB RAM (expandable to 1MB on motherboard). 8 
expansion slots, 200-watt power supply. 1.2MB floppy drive. 
5060-style keyboard, dual floppy/hard drive controller, 
clock/calendar with battery backup. 

Monographics Video-High resolution (750 X 350) amber 
monochrome monitor with 12" display screen, monochrome 
graphics card with parallel port. 

Hard Drive-Seagate ST-225 hard drive, 65ms access time. 

Printer-Epson LX-800 with draft (150-180CPS) or Near Letter 
Quality printing. muHiple typestyles. Epson character graphics 
set, dot graphics capability. 

Software-Professional Zen Software, a totally integrated soft- 
ware package; Zen Word, Zen Calc and Zen Link. 

MS-DOS and GW BASIC also are included. 

Accessories-200 sheets continuous-form paper, printer cable, 
and 10 blank diskettes. 

Professional Starter Kit EGA 

Industry-standard 14" tube size EGA monitor (13" diagonal). 

EGA card, and I/O card with serial and parallel ports. 

Only $1795 


$795 


Featuring The Standard Turbo/10 

Computer-IBM* -compatible Standard Turbo/10 computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz process- 
ing speeds, 640KB RAM, half-height 360KB floppy drive, floppy 
drive controller. 150-watt power supply. 5060-style keyboard and 
hardware reset circuit. 

Monographics Video-High resolution (750 x 350) amber 
monochrome monitor with 12" display screen, monochrome 
graphics card with parallel port. 

Printer-Epson' LX-eOO with draft (150-180 CPS) or Near 
Letter Quality printing, multiple typestyles, Epson character 
graphics set. dot graphics capability. 

Software-Professional Zen Software, a totally integrated soft- 
ware package; Zen Word, Zen Calc, and Zen Link. 

MS-DOS and GW BASIC also are included. 

Accessories-200 sheets continuous-form paper, printer cable, 
and 10 blank diskettes. 


Career Starter Kit EGA 

Industry-standard 14" tube size EGA monitor (13" diagonal). 

EGA card, and I/O card with serial and parallel ports. 

Only $1195 


STANDARD TURBO/10 

• Keyboard selectable 
4.77MHz-10MHz processing speed 

• Your choice of AT-style, 5151, or 
enhanced 101-key keyboard 

• 640KB random-access memory included 

• Eight expansion slots 

• 8088 processor 

• One 360K6 half-height diskette 
drive with diskette drive controller 

• System reset button 


I as 


$495 


STANDARD TURBO/8 

• Keyboard selectable 
4.77MHz-8MHz processing speed 

• Your choice of AT-style. 5151, or 
enhanced lOI-key keyboard 

• 256KB random-access memory 
expandable to 640KB on motherboard 

• Eight expansion slots 

• 8088 processor 

• One 360KB half-height diskette 
drive with diskette drive controller 


$399 




Call Toll Free: 

800-531 -5475 


TechSuoport lnT*M«C*ll 
800527-3125 600e6&-l672 
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Charge Card 2861 Power Supply ■ Internal Modems ■ External Modem 


CHAHBE CAMD^2SS 


$79 

$99 

$159 



80286 Processing 
Power for 

the PC 9^0^ 



150-Watt 

UUCSA Listed $09 


200-Watt 


$119 



1200 Baud 
Standard Brand 

1200 Baud Everex 
2400 Baud 


1200 Baud 

Fully Compatible $119 

2400 Baud $189 

2400 Baud Everex $239 


I/O Cards 



ATI/0 

Serial & Parallel Port $59 
PC I/O 

Also has a Dock/ 

Calendar & Game Rxt$05 


AT-MFC 


Multifunction Card for AT* 


Memory Cards I Keyboards 



Up To 16MB 
Memory Expansion, 

Serial & Parallel 

for IBM AT* w/OK $139 



MEM-576 w/OK 
EMS PC w/OK 
EMS AT w/OK 


$35 

$99 

$119 


For The IBM* PC or XT 


101-Key Enhanced $69 
5151 $69 

AT-Style $69 


No Surchorgo For 
MMlorCora or VISA Forturto 1000 
PurchoM Ordors Wolcom* 
Warranty Worit Requires Proof* 
Ol-Purchase And Return 
Authon^aiion Number 


CompuPdd 

[_Ter5onal_Corinpute^^Produc^ 




Call Toll Free: 

800 * 531 -5475 


















• Easy Installation 

• Unattended Backups * 

• Image Or File-By-Flle Backups 

• Rugged Tape Cartidges 

• MultipleTapes For Unlimited Backups 

20MB Internal (forPC's) $389 

60MBInternal(forAT’s) $757 

60MB External (for AT’s) $849 


• Easy to use 

• Back up and restores files 

• Incremental backup 

• Menu-driven or use 
from DOS 

Qwestlake data 


For Compaq Computers 


• 3Vi” Shock-mounted Drive 

• Cables 

• Mounting Hardware 

20MB $299 


NEC Multisync 
Monitor 

Adjusts horizontal 
frequency, up to 800 X 560 
resolution, supportsTTL 
and analog Inputs, 13" 
display. 

$559 


ORCHID 

Tiny Turbo 286 

• Uses 60286 Processor 

• Keeps 8088 in System 

• ProcessorSelectableTo 
Insure 100% Compatibility 

• Optional 80287 Numeric 
Processor 

$299 


Video? 



360KB 

Floppy Drives 




360KB Floppy 
forPC’s 
Black Faceplate.. 

360KB Floppy 

for AT’s edno 

Gray Faceplate $109 


$99 


Flashcards 

20MB & 30MB 
Hard Cards 

Editor’s Choice 

PCMegutneVol 6*3 

• Western Digital Controller 

• Boots From FlashCard 

• OneYearWarranty 

• Installs in Minutes 

• Shock Mounted 

Hard Disk 

FlashCard-20 .T... $319 

FlashCard-30 $339 

FlashCard-49 $595 



Vega EGADeiuxe 

Compatible with IBM EGA, 

2S6KB of display RAM . . . $249 


EPSON 


/isr 


LQ-800 

$489 

SixPak 384KB RAM, 


LQ-1000 

FX-286 

FX-86e 

$659 

$579 

$399 

Serial, Parallel Port 
Clock/Calendar 

$189 

OKIDATA 

AST Advantage i 28 kb 
Serial, Parallel Port 

$249 

192+ 

$329 

AST Rampage 256KB 

$2591 

193+ 

$499 1 

I ForThelBMPC 


intJ 

8087-3(5 MHz). $129 

8087-2(8MHz) $159 

80287-6 (6MHz) $219 

80287-8 (8MHz) $269 

Above Board/AT $349 

Memory Chips 

64K 150ns $9 

256K 150ns $29 

256K 120ns $35 


At CompuAdd Our Fine Print Is In Your Favor: 

We offer the best service and support available in the mallordarindustry, so you can purchase with confidence: 

• FREE ooe-yearwarranty • FREE 3Pday money-back guarwrtee 

• FREEoneyearoftechnicalphonesupporf • PREEcreditcardonlerIng— nosurcharge 

Weaccept Master: ard. VISA, moneyorders. certified checks. personalchecks(please allow 10daysforprocessing),CODs(SS0mlnlmumorder). 
company and Institutional purchase orders, and wire transfers. 

Add 2% perorderforshipping and handling (minimum $2). All return items must be accompamedbyaRetum Authorization number; call our 
technical support/customer servicedeparrment. Prices are subiacttochange. Texas residents please add8% sales tax. Canadian residentsadd 
duty tax. 

Corporate and Institutional Accounts 

We are dedicated to providing the professional service you requim to keep your business running smoothly. Weaccept purchase orders ona Net 
Terms basis withaminimum purchase of $50. Ws provide a full-time technical staff toansweryourquestlons and make fast repairs if needed. Call 
us today: We Make Your Job Easier. 

CompuAdd isanestabii8hedle$K]er In the computer industry—Weoffersuperior, prices, products, custorriersupport. and servicel 




% 


omputef PfoductsT 




Call Toll Free: 

800-531-5475 

^ cn 


Since 1982 





■ LOTUS l-^3 ADD-INS 


View command, a basic three-dimension- 
al graph will be displayed. The graph 
won't tell you anything about the data be- 
ing graphed, but that situation can be 
quickly rectified by labeling x- and y-axis 
labels (to run across the bottom and from 
fiont to back, respectively), up to two lines 
of titles to go at the top of the graph, and 
additional titles for the x, y. and z axes. 
The commands for these functions are 
identical to those in 1-2-3's standard two- 
dimensional graphics menus. 

3D Graphics, like 1-2-3 and Sympho- 
ny, also offers the user a variety of controls 
over the appearance of the graph . These in- 
clude control over the z (up and down) 
scale, which enables the user to set upper 
and lower limits on the data points to be 
graphed, and hence to “clip” three-di- 
mensional graphics to produce graphs of 
limited datasets. The user can also specify 
whether numeric indicators such as ‘ ‘thou- 
sands," “millions,” or "times I0E9” ap- 
pear alongside the z scale, and in what for- 
mat (fixed, scientific, currency, comma, 
general, plus/minus, or percent) z-scale 
numbers are displayed. 

DISPLAY OPTIONS There are also a 
number of display options specific to the 
appearance of three-dimensional graphics. 
These include a Contours command, 
which controls the number of colors used 
to indicate changes in level on a three-di- 
mensional surface plot, and Width and 
Depth commands, which control those as- 
pects of the bars in three-dimensional bar 
charts. By carefully adjusting the Contours 
command you can make it much easier to 
differentiate the levels in a surface plot, 
while the Width and Depth commands can 
be used to dramatically change the appear- 
ance of three-dimensional bars from tall 
thin boxes to long flat ones, to square 
cubes, or to all-but-dimensionless vertical 
lines. 

3D Graphics also gives you control 
over the rotation of the graph (allowing 
any of the graph types to be rotated 0, 90, 
180, or 270 degrees), and over the view- 
point. Changing the viewpoint from low to 
medium to high changes the viewer's an- 
gle of perspective on the graph. A low per- 
spective presents the most dramatic con- 
trasts in terms of the height of bars and so 
forth, while a high perspective can reveal 


data that otherwise might be lost behind 
tall bats in the front of the graph. 

Like 1-2-3's standard two-dimensional 
graphics, graphs created with 3D Graphics 
can be saved in a .PIC file for later printing 
by PrintGraph or Freelance, or can be 
named and saved in a .3DP file for retriev- 
al and manipulation within the 3D Graph- 
ics add-in. Printing a 3D Graphics ^PIC 
file from PrintGraph or Freelance is like 
printing a standard Lotus graphic. 

All told, 3D Graphics is a remarkably 
simple and straightforward addition to Lo- 
tus 1-2-3 or Symphony, and deserves high 
marks for its ease of use — which derives 
largely from the degree to which it has 
maintained the conventions of Lotus two- 
dimensional graphics. It is not as ambi- 
tious in scope or options as, for instance. 
Perspective, with its almost endless array 
of two- and three-dimensional chart types 
and its ability to change perspective, rota- 
tion, and the like on a degree-by-degree 
basis. Nevertheless, 3D Graphics is a wor- 
thy addition to 1-2-3 that, on the basis of its 
convenient add-in status and instantly rec- 
ognizable command structure, probably 
fits the needs of most 1-2-3 users better 
than any standalone three-dimensional 
graphics program. — B.G. Waldman 

Planning 
and Forecasting 

ADD-INS 

P utting mounds of easy-to-manipu- 
late data at your disposal, spread- 
sheets are logical tools for forecast- 
ing work. You can do a lot of what-if-ing 
with macros and other formulas, but if you 
want to get into impact analysis, goal seek- 
ing, and statistical forecasting, an add-in is 
your best bet. 

Reviewed here are the forecasting prod- 
ucts from Enfin Software, the company 
with the most complete line of such add- 
ins. Available separately or as a forecast- 
ing kit, these programs should handle your 
planning needs expertly. We also look at 
Wisard, formerly available as a 1-2-3 add- 
on and recently upgraded to add-in status. 


Decision Support Series 

Goal Solutions-Plus, Simulated Solutions- 
Plus, and Optima! Solutions-Plus, from 
Enfin Software Corp. , are financial deci- 
sion tools that use add-in technology to 
bring forecasting and decision support to 
Lotus 1-2-3 and Symphony. The programs 
can be purchased separately or as a pack- 
age, Decision Support One, which costs 
$695. 

Installation is automated through batch 
files. The process attaches the Add-In 
Manager to the 1-2-3 driver set created 
when 1-2-3 was first installed. The price of 
the Add-In Manager, in terms of RAM 
memory usage, is about 20K, and each of 
the Decision Support Series modules has a 
modest additional memory cost, ranging 
from about 1 1 K to 33K. 

The modules can all reside in memory 
simultaneously, one at a time or in combi- 
nation. If memory is required for work- 
sheet space, the Decision Support menu 
has an Unload command that clears all De- 
cision Support nuxiules from memory. 

The menu displayed when the Add-In 
key combination is struck is the Decision 
Support menu, which assumes all modules 
available are installed. If a module is not 
installed but its command is keyed, the 
program asks for the path in which to find 
it. If the module isn't available, the Esc 
key brings you back to the menu. 

Goal Solutions-Plus is a decision-sup- 


illi^FACT FILE 


Decision Support Series 
Enfin Software Coip. 
6920 Miramar Rd.. 
#I06>A 

San Diego. CA 92121 
(619)549-6606 
List Price: Coal Solu- 
tions-Plus, $i9S:SimM- 
lated Solutions-Plus, S'295;OptimalSolu- 
tions-Plus, $295; Decision Suppoi? One (alt 
of the above), $6^. 

Requires: 320K RAM; Lotus 1-2-3, Release 
2.x. or DOS 2.0or later. 

In Short: True decision-sui^KMl software, 
mnning within 1-2-3 otSymphony. Not copy 
protected. 

CIRCLE aaa ON READER SERVICE CAflO 
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DesignCAD3-D is a complete 3-Dimensional CAD system. It com- 
pares favorably with systems costing more than *3000! But in the 
great American tradition, we said "Aw . . . What the Heck! Let's see 
the other guys beat this!" DesignCAD 3-D is *299. Complete. 

Once again. American Small Business Computers has proved that 
you don't always have to spend a lot of money to get quality soft- 
ware. DesiynCAD 3-D provides features such as Shading. Hidden 
Line Removal Printer and Plotter support and extensive file trans- 
fer capability. all for *299! No other 3-Dimensional CAD system can 
come close to providing the price/performance of DesignCAD 3-D. 
There is a very important reason to buy DesignCAD 3-D other than 
price PERFORMANCE. DesignCAD 3‘D provides complete 3-Dimen- 
sional drawing capabilities, ft’s not a ‘‘warmed-ouer’'2-D program. 
DesignCAD 3-D allows you to draw any entity in 3-D space. This 
means, for example, that you can draw a curve in the shape of a 
spring. You can draw a circle or arc at ANY angle on ANY plane. 
DesignCAD 3-D allows up to 4 simultaneous views - any angle or 
perspectiue • on the screen. DesignCAD 3-D also prouides complex 
extrusions • linear, scalar, and circular. Extensive 3-D text capabili- 
ties and auto dimensioning ore provided - at no extra charge of 
course. 

DesignCAD 3-D provides the capability to read drawings from most 
other CAD systems (DesignCAD/ProDesign U. AutoCAD's DXF. and 
ICES file formats). You con also send a view of a3-D drawing to other 
CAD systems. These features are included at no extra charge, of 
course. 

DesignCAD 3-D almost certainly is compatible with the computer 
system you now own. Des^nCAD 3-D supports more than 200 dot 
matrix printers, at h^h resolution. DesignCAD 3-D supports more 
than 80 plotters, and most digitizers and grophics adapters avail- 
able for "PC Compatible" systems. Shaded and wir^rame models 
con be output to the printer or plotter YOU own. 


DesignCAD 3-D does not require expensive graphics adapters and 
monitors - even shading can be done on ordinary displays such 
as the Enhanced Graphics AdopterfEGA). Color Graphics Adapter, 
or Hercules monochrome adapter. 

However, the best reason to buy DesignCAD 3-D is not the low 
price, ft's not the outstanding peiformance. It's not the extensive 
hardware compatibility. The best reason to buy DesignCAD 3-D is 
for its amazing ease of use! 

DesignCAD 3-D provides powei^ul commands you can use to pro- 
duce professional 3-Dimensional drawings in less time than you 
thought possible/ DesignCAD 3-D commands can be selected from 
the menu or entered as fast single teystrolce commands. We have 
found DesignCAD 3-D to be easier to learn and easier to use than 
any 3-Dimensionat CAD system for the IBM PC. at any price! 
What else do you need to Jcnow about DesignCAD 3-D? Only this: 
"fncluded at No Extra Charge. " Wfuit is included at no extra charge? 
EVERYTHING! *299 BUYS IT ALL! 

How do you get one? 

See your local dealer, or contact- 

American Small Business Computers, fnc 

118 South Mill Street 

Pryor. OK 74361 

(918) 825-4844 

Telex 9102400302 
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■ LOTUS 1-2-3 ADD-INS 


l^n Planning and Forecasting Add-ins: 
' n sl 




Summary of Features 

(Products listed in ascending pnce order) 


Decision Support Series 


Simulated 

Goal Solutions- Optimal Solutions- Solutlons- 
Wisard Plus Plus Plus 



$99 

$195 

$295 

$295 

RAM requirement (above 1 - 2 - 3 ) 

640K 

320K 

320K 

320K 

LIM EMS supported 

O 

o 

Version 3.0 or 31 0 

Regression analysis 

O 

0 

o 

o 

Monte Carlo simulation 

o 

o 

o 

• 

Graphing 

o 

o 

o 

o 

Goal seeking 

o 

• 

o 

0 

Impact analysis 

o 

• 

• 

• 

Linear programming 

o 

o 

• 

o 

Linear regression 

• 

o 

o 

o 

Uses statistical techniques 

• 

0 

o 

• 


port module that has a number of analytical 
functions. Highlighted here are goal-seek- 
ing and impact analysis. 

Goal-seeking (much like that found in 
microCUBE, reviewed in “Challenging 
) -2-3 on Price and Power, ' ’ PC Magazine, 
October 27, 1987) is an extremely useful 
tool. In its simplest form, it gives you the 
ability to set the desired goal and solve for 
the variables within the formula that yield 
a particular result. 

When Goal Solutions-Plus is invoked, 
a blank form appears in which information 
about the forecast model is placed. Some 
of the data required to solve for the speci- 
fied goal includes the location of the objec- 
tive and the variables, as well as the target 
amount. These locations are entered as cell 
addresses, or they can even be in the form 
of range names. All range names attached 
to the particular worksheet will “pop up" 
when you press the F3 key. 

Variables may be determined within 
highs and lows, and you have the ability to 
solve for more than one goal or more than 
one variable, and to set priorities and preci- 
sion. Once the results are calculated, they 
can be placed in the worksheet by pressing 
the F2 key. Goal Solutions-Plus wisely 
prevents the results from being placed over 


cells in a worksheet that contains formu- 
las. This could destroy the integrity of the 
worksheet. Instead, Goal Solutions-Plus 
first issues a warning: if an alternate output 
range has been defined, the results will be 
written there. 


■ Impact Solutions 
provides the capability 
for impact analysis or 
sensitivity analysis in 
Lotus 1-2-3 or Symphony. 

Included with the Goal Solutions-Plus 
module is a program called Impact Solu- 
tions. Impact Solutions provides the capa- 
bility for impact analysis or sensitivity 
analysis in Lotus 1-2-3 or Symphony. Its 
purpose here is to reduce the time it takes 
to analyze the impact of such variables as 
price or units shipped on profit and other 
objectives. Impact analysis is accom- 
plished by using a form to define the objec- 


tive, then entering the variables whose 
sensitivity to change, relative to the objec- 
tive, you wish to test. 

The screen presentation of these pro- 
grams is pleasant and logical. Once Goal 
Solutions-Plus is activated, the function 
keys available are displayed at the bottom 
of the window. If you're familiar with 
1-2-3 function-key operation, this pro- 
gram should be a snap because the actions 
invoked within Goal Solutions-Plus often 
use the same function key that 1-2-3 would 
use to perform a similar function. 

The program also includes context sen- 
sitive on-screen help in a format similar to 
that of Lotus 1-2-3. It isn’t as complete as 
the on-screen help text in 1-2-3 or Sympho- 
ny, but serves as a reminder source for var- 
ious functions. Having the ability to work 
backwards from a desired goal through a 
formula made up of variables and con- 
stants often allows more meaningful (and 
speedier) results in finarKial analysis. It 
also takes the guesswork out of what-if 
analysis. 

Optimal Solutions-Plus, another Enfm 
module, is a decision tool for linear pro- 
gramming, a technique used to solve a 
problem based on a set of many facts. The 
linear technique makes decisions based on 
a complex mathematical formula applied 
to the variables. If the process and its re- 
sults were displayed graphically, they 
would be viewed as a bunch of data points 
on a two-axis graph with a line drawn to 
“fit” the points. Fortunately, you don’t 
have to know a lot about it to work with it. 

PRODUCT APPLICATIONS Linear 
programming has many applications, in- 
cluding determining the most profitable 
volume of products to make and the right 
product mix for manufacturing compa- 
nies. When you optimize for product mix, 
the results displayed include total profit 
achieved, the priority of each objective, 
and the number of units required to achieve 
the objective. 

The program includes two other useful 
bits of iriformation, “slack” and “shadow 
price.” Slack is best defined as “leftover” 
components — those that are not used be- 
cause there was not enough of another 
component to make a complete product. 
Shadow price indicates how much total 
profit could be increased if the number of 
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individual components were increased. 

Constraints are the limits placed upon 
your ability to produce a product. For ex- 
ample, Product X uses one gallon of blue 
stuff, two gallons of red stuff, and three 
gallons of yellow stuff. The quantities on 
hand of the blue, red, and yellow stuff are 
temporary constraints placed on your abili- 
ty to produce Product X. 

Limits on the ability to achieve a certain 
result are not only inventory- or product- 
related. Labor hours available, storage 
space utilization, and machinery time are a 
few additional examples of variables you 
might evaluate in maximizing the objec- 
tive. 

Another module that works along with 
Optimal Solutions-Plus is the what-if mod- 
ule. This program first lets you answer 
questions such as: If maximizing profits is 
an objective, how many of Product X 
should be produced if we had 40 gallons of 
red stuff instead of the 36 gallons currently 
in stock? The answer might be that there is 
no benefit. 

In addition to product-mix problems, 
there are other kinds of financial and nonfi- 
nancial models this program is suited to 
solving. Although it doesn’t do a lot of dif- 
ferent things, it performs optimization an- 
alyses very well and with little effort. 

Simulated Solutions-Plus is designed to 
help make assessments using risk analysis, 
or Monte Carlo simulations. It helps make 
decisions about the future without exten- 
sive, time-consuming, and often blind 
what-if manipulations within spread- 
sheets. 

Forecasting of this type is used to simu- 
late uncertain variables and deteimine a 
likely objective within the constraints giv- 
en. These simulations are aided by assign- 
ing probabilities to certain of the variables. 
The variables can be thought of as the 
“path” taken to achieve a particular objec- 
tive. Some of the elements on this path are 
the anticipated price of a new product, 
probable number of unit sales, and produc- 
tion costs. 

To be most effective, this kind of plan- 
ning requires considerable brainstorming 
for information about the intended market- 
place, expectations about potential product 
acceptance, expected price ranges — the 
stuff probabilities are made of. 

Once a model is built. Simulated Solu- 



CFlXtelp <FZ>Flace <n>N«es <F5>Coto <F6>Uin<lau I/lNenu 
<FB>Trace <F9>CalcuUte <Esc>lleset/Exit <Ctrl-Bs>llel line j 


18-0ct-87 18:42 PtI 


Goal Solutions-Plus gives you the ability to set a desired goal and solve for the variables within the 
formula that yield a particular result. Command control is through /unction keys. 



Optimal SoluticHis-Plus is a decision tool for linear programming. The program includes a what-if 
module and follows the I -2-3 moving-bar menu conventions. 


tions-Plus will furnish you with a probabil- 
ity distribution of your goal. When you 
place the results in the worksheet, 7-2-5 


(or Symphony) can graph the results for 
you, and deji vu! The bell curve we saw in 
Statistics lA. 
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EAT SOFTWARE 
MODEST PRICES 

$6 per disk 

UTIUTIES 

□ #606 Auto Mtoou: Create your own easy access 

menus $6 

□ #273 Beet UtWHes: CollecteO from our best utili* 

bes. such as bsckscroit. whereis. etc $6 

□ #478 Hard DM Helpera $6 

□ #727 Power Merw; Helps keep all your files 

organized $6 

□ #744 MwMartg UtHWes: Print labels, calculate 


*nnl fancy fortts on your dot 
math* S6 

COMPUTER EOUCATtCN 

□ #403*1titor.Coin: Learn about your PC from bits 

□ #2S4 PC-DOB Gives you online help Iw 

DOS commands $6 

□ #734 EitoTMled DOS: Makes it Msier to use DOS 

commands S6 

GRAPHICS 

C^OQu/ro CGA or EGA) 

□ #701. #702. #703. #704 OANCAD 30; Advanced 

computer aided design in three dimensions and 
animation $24 

□ #247 Slide Oeneratton: Create slidn and trans- 
parencies $6 

□ #344. #345 PC-Key Draw. Graphics and presen- 
tations $6 

□ #628 Cdraw: Draw schematics, flowcharts, pnntod 

circuits S6 

FINANCIAL 

□ #151 Pinance Manager Double entry bookkeep- 
ing systom $6 

n #575 PC-Stock; Track and evaluate stock trends 
(req. color) $6 

COMMUNICATIONS 

□ #212. 334. 621 RB6S: Set up your own bulletin 

board $18 

□ #752 The Brain: Lets you call and download from 

a B8S without even being present* $6 

DESK ORGANIZERS 

□ #405 PC-Deektoam: Memory resident alarm 

clock, calculator, calendar, dialer and more) $6 

□ #800 Baker's Dozen: 13 very useful items: cal- 
endar. spread sheet, sideways printer, etc $6 

DATABASE MANAGEMENT 

□ #764 Compass: integrates database, spread- 
sheet. accounbng. wordprocessing and mors $6 

□ #5. #730 PC FILE*: Powerful arid popular data- 
base system $12 

BUSINESS MANAGEMENT 

□ #618 flilake My Day: Appomtment calendar. )ob 

scheduler, bme kM. eipense account manager S6 

□ #M7, #6M, #689 Proepect ^les leads tracking, 

tickler files, expense reports, mailing labels, elec- 
tronic rolodex $18 

tVOPO PROCESSING 

□ #78. #627 PC-Wrtte; Powerful, works well with 

mouse, many features, spellirig checker $12 

□ #765 Qalaiy: RAM based, fast many features but 

easytoo* $6 

□ #801 BAIL: Easy to use text editor with two part 

tutorial $6 

SPREADSHEETS 

□ #199 PC Cato; Uke Lotus $6 

□ #696 Oubecalc: 3-dimensional with X, Y and Z 

axes $6 

Please send information on CD-ROM 

□ NEW 1M7 PC-SIG DIRECTORY S 1295 

□ 1 YEAR PC-SIG MEMBERSHIP $ 2000 

(t36 Foregn) (Includes Oraclorv txmonihiy magarne ana more | 


SPECIAL OFFER 

Any 5 Dtskt plus 1-V»ar Membership 
Only $39 (include $4 shipping & handling) 


M9e programs /Hv* docixneriMiicn ori dM and rsduesf 4 rape- 
tr ah en Apm aatis6ad uma. Please end $4 pottage and handing 
paforaar($t0lotwign} — Camomar9aidentaaddslata$ale$lax. 

645 

Total Enclosed S by □ Check □ VISA □ MC 

Card No 

Exp. date Signature 

Name 


-Slate- 


-Zip- 


Dealer Inquiries Invited 

To order, call; 800-245-6717 
In CA; 800-222-2996 
For technical questions or local 
orders: (408) 730-9291 

1^0300 Eift Duane Avenue Sunnyvale, CA 94086 j 
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Objective Cur. value Host Likely 


sta. ail' 


PROFIT 

225358.97 

258683.511 

295%3.79 

175792.89 



•ISinulated Solutions!- 



Cur. Ualue host likely ftverage 


Std. Dev. 


Type 


Nornal 

Table 

Triangular 


Distribution Dist. '/. 


Count Uarl 



Dist. I 


Accl . '/. 


Accl. I 


-321518.99 

8.58 

1 

0.5B 

1 

-209490.07 

1.50 

3 

2.00 


-97351.15 

4.50 

9 

5.50 


14717.78 

7.50 

15 

14.00 


125795.70 

22.00 

44 

35.00 

72 

238875.52 

25.00 

52 

52.00 

124 

350954.54 

22.00 

44 

84.00 

158 

453833.47 

9.50 

19 

93.50 

187 

575112.39 

5.00 

10 

98.50 

197 

587191.31 

799270.23 

1.50 

3 

100.00 

200 


[<Fl>Help <F2>Place <F3>HaBes <FS>fioto CFbHIiniiou f/iHenu I 
I <F9>Calculate <Esc>lleset/Exit <Ctrl-Bs>Del Line ! 


18-0ct-87 10:28 PtI 


Simulated Solutions-Plus is designed to help make assessments using risk analysis or Marne Carlo 
simulations. These simulations are aided by assigned probabilities lo certain variables. 


Of all the Enfin modules reviewed 
here. Simulated Solulions-Plus takes the 
greatest amount of processing time to cal- 
culate a result. The reason it takes so long 
is because the program performs 200 sim- 
ulation runs. Of the 200 runs performed, it 
displays an array of ten results, which in- 
clude the number and frequency of occur- 
rence for each objective derived. 

As in Goal Solulions-Plus, Simulated 
Solulions-Plus contains the impact and 
sensitivity-analysis tools that help you to 
take advantage of the most favorable 
course of action. 

Simulated Solutions-Plus is truly a fu- 
turistic analytical tool, designed for plan- 
ning projects that have no historical data 
on which to rely. Of all the modules, it 
seems to be the one that requires the most 
expertise in marketing and, perhaps, statis- 
tics. It might also take the greatest amount 
of time to leam, but, once learned and ap- 
plied, it can be rewarding. 

With this group of products, Enfin Soft- 
ware Corp. has given us some really pow- 
erful forecasting tools. They are easy to 
use and well documented, with good ex- 
amples and tutorials. 

— William H. Stewart 


Wisard 


Wisard, a $99 program from Shade Infor- 
mation Systems, is an effective forecasting 
tool for use with Lotus 1-2-3, Release 2.0 
or 2.01. 

A beta version , scheduled for release as 
Version 3. 1 by the end of 1987, was evalu- 
ated for this review. Improvements to the 
new version include more-extensive docu- 
mentation, tutorials, and a better explana- 



F A C T 


FILE 


Wisard 

Shade Informatioii 
Systems Inc. 

P.O. Box 19730 
GteenBay.WI 
54307-9730 
(414)436-2341 
List Price: S99 
Requires: 64(HC RAM; Lotus i'2'3. Release 
2.x or Symphony, DOS 2. 1 or later. 

In Short: A single forecasting tool that oper- 
ates by combining results of several forecast 
techniques. Not copy protected. 
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HIGH QUALITY 


DOESNT MEAN^ 


^/ytkn w*aa4>»Tvv fe^ 

S' umo 

%IPP,# 


O ne touch turbo 



EXPENSIVE 


mJA 1 A-OOb 16 MHz 

INTEL 80386 MOTHER BCWTO 

PHOENIX BIOS AND SETUP SOFTWARE 

\2 MB TEAC floppy DRIVE (35’ aOPPY DRIVE 

OPTONAl) 

KEY TRONIC"^ ENHANCED KEYBOARD K)1 KEYS 
512 KB RAM ON BOARD (EXPANDABLE TO 16 MB) 
CLOCK CALENDAR WITH BATTERY BACKUP 
220 W POWER SUPPLY 
HIGH SPEED HARO/FLOPPY CONTROL CARD 
6 EXPANSXDN aOTS (4 32 BT. 2 )6-aT. 2 B-BT) 
80387 COPROCESSOR'S SOCKET 
OPERATING MANUAL WRITTEN BY NTEL 

* * CALL FOB BEST PRICE * * 


UA I A Tunuu '^ 10 MHz 

INTEL 8088-1 HIGH SPEED 10 MHz CPU 
PHOENIX BOS 

360KB FUJISU aOPPY DRIVE 

KEY TRONK:"” 84 KEYBOARD 84 KEYS 

PUSH BUnON FOR HARDWARE RESET 

640 K8 RAM ON BOARD (1 MB OPTIONAL) 

KEYBOARD SELECTABU SPSD 

CLOCK CALENDAR WITH BAHERY BACKUP 

150 W POWER SUPPLY Ul APPROVED 115/230 V 

PARAUEL SERIAL. GAME PORT 8 FDC 

8 EXPANSION aOTS 

8067 COPROCESSORS SOC«T 

MONOCHROME ORAPHICS 

CARO WITH PARALLEL 8 tk M M ^ 

TTL SWIVEL MONITOR S K 

INCLUDED 


UA 1 A-;:bb 10 MHz 

PITEL 80286-10 CPU 

PHOENIX BOS AND SETUP SOFTWARE 

1.2MB FLOPPY DISC DRIVE (15* KOPPV DRT/E 

OPTIONAL) 

KEY TRONC*^ ENHANCED KEYBOARD 101 KEY 
PUSH BUnON FOR HARDWARE RESET 
512 KB RAM ON BOARD (EXPANDABLE TO 640 
KB OR 1 MB) 

ONE-TOUCH TURBO PUSH BUTTON 
CLOCK CALENDAR WITH BAHERY BACKUP 
200W POWER SUPPLY UL APPROVED 115/230V 
FLOPPY DISK CONTROLLER (HARO DISK 
CONTROLLER OPTIONAL) 

6 EXPANSION aOTS (4 16-BT. 4 8-BT) 

80287 COPROCESSORS SOCKET 

OPERATING MANUAL 

MONOCHROME ORAPHICS 

CARO WITH PARALLEL 8 e A M 

m SWIVEL MONITOR > K 

INCLUDED W ^ 


AUTO SWnCH EGA CARD 
PARADISE COMPATIBLE 
WITH 132 COLUMNS 


UAl A-^bb portacomp m 

INTEL 80286-12 CPU 

PHOENIX BOS WITH SETUP SOFTWARE 

12M8 TEAC FLOPPY DRIVE 

512KB RAM ON BOARD (EXPANDABLE TO 640KB 

OR IMS) 

HI-RESOLUTION LCD OtSPlAY 
BO BY 25 LINE 

DIMENSIONS 81b (H) I 9V4 (W) X (D) 

AUTO SELECT T10/220V 180W POWER SUPPLY 
LIGHTWEIGHT. ONLY 20 LBS (MEASURED WITH 40 
MB HO 12 MB FD) 

FIVE EXPANSION SLOTS WITH EXTERNAL 
RGB OUTPUT 

NOW EQUIPPED WITH NEW 
SUPER HI-RESO ICO DISPLAY 

SYSTEMA 

20 MB HARO D6X SYSTEM $1,Oo9.00 

systems 

40 MB HARD DISK SYSTEM S2, 065.00 


12MHz 


DATA-2t6 MONOCHROME SYnSM 

WITH HARO/FLOPPY 

CONTROLCARD S9' 


WHH 20 MB SEAGATE ST-225 $1,265.00 
WnH40M8 

SEAGATE ST-2S1 30 ms $1,490.00 

0ATA-2B6 EOA SYSTEM 

WITH HARO/FLOPPY CONTROL CARD 

"AUTO SWITCH EGA CARO 
"SAMSUNG OR TAXAN 

U'EGAMOMTOR $1,465.00 

WITH 20 MB SEAGATE ST-225 $1,755.00 
SEAGATE ST.2S1 30 rm $1,980.00 


DEALER INQUIRY WELCOME 


WE CAN BUILD THE SYSTEM 
WITH YOUR CUSTOM 
SPECIFICATIONS 


^ QUALITY COMPUTER AND EXCELLENT SERVICE 

* 3717 SAN GABRIEL RIVER PARKWAY PICO RIVERA CA 90660-1495 

TO PURCHASE DATAWORUTS PRODUCTS PLEASE CAU TODAY AT 


l■ouu■/4:^-//uz Sm 'i-ouu- 

INFO CALL (213) 695-3777 TECH CALL (213) 699-8250 

• IBM AT/XT ARC THE RCGISTCRCD TRADEMARKS OF INTCRNATIONAl BUSINESS MACHINE CORP 

WE ACCEPT VISA MAStERCARO CASHIER'S CHECK, PERSONAL CHECKS AUOW 15 DAYS TO CLEAR • OATAWOI 
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rC-Write” 



PC-Write is shareware. It's a 
simple conce^ Get your hands 
on a copy. (we'U send you one 
for 116.) Then try it. On your 
computer. For )^ur kind of 
writing Let it prove itself to 
yon. when you b^n using it on 
a regular basis, then order a 
registered copy. 

MORE BENEFITS 

PC-Write offers you the low cost 
and low risk of shareware. Plus, 
an $89 Registration provides: 

* Most current Diskette Pair 

* 5^Pa8e Manual & Reference 

* Orte Year of Phone Support 

* Four Quarterty Newsletters 

* TWo Future Produa Updates 

* 125 Shareware Commissions 

MORE FEATURES 

PC-WrIte has more capabilities 
than any other word processor 
under flOO. It’s like expensive 
software - only easier to use! 
You get powerful editing and 
cursor control, speUing check, 
mailmerge, suppon for over 400 
printers including LaserJet and 
Post Script, proportional Justify, 
split-screen editing, keyboard 
macros, and much, much more. 


FREE! 

Elements of Style 

Ask for a fi-ee copy of this 
timeless guide to writing style 
when you order Shareware 
Diskettes or Full Registration. 
Let Strunk & White and 
PC-Write help your writing. 

While jupptv lascs. 

Offer ends AprA 1. 1988- 


Order Today! 

$16 — Shareware Diskettes 
$89 - Full Registration 

l-800"888*8088 RefPMAi 

90 Day Money-Back Guarantee! 

Group, Campus, ft Volume Discounts. 
Ad try PC-Wnte using HP Laserjet(tm). 

Quicksofi^’^^ 
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Wisanl combines four statislical analysis techniques for planning and forecasting. The program 
attempts to identify seasonality in data and project results accordingly. 


tion of the program’s methodology. 
There’s also a reference section containing 
explanations of the statistical techniques 
used in the package. 

This program shouldn’t be difficult for 
users familiar with 1-2-3. The only draw- 
back is that the Wisard program must be 
loaded into memory before starting 1-2-3. 
Then, using an Alt-function key combina- 
tion (defined in the Lotus Add-In Manag- 
er), Wisard's identity as a separate pro- 
gram becomes relatively tiansparent. 

On-line help is a little sparse. For exam- 
ple, the help entry for the Input command 
consists of only a few words about Input in 
general and some brief commentary about 
how to select commands. Underneath the 
Input command are two commands 
(“Take-out” and "Put-in”), but there is 
little information on their impact or use. 

Wisard combines four different statisti- 
cal forecasting techniques that deal with 
historical data in various ways. The pro- 
gram attempts to identify any seasonality 
to the data arxl to project the results accord- 
ingly. Besides projecting results, the pro- 
gram gives you information about things 
like standard deviation and confidence lev- 
els of the results. 


Control over such things as starting ob- 
servation within the input range, as well as 
the number of observations to forecast, are 
left to the user within a setup screen. 

Data used as input for Wisard is select- 
ed by “pointing,” as in 1-2-3, or defining 
ranges. All data must be contained in the 
worksheet. But be careful, at the work- 
sheet level, to exclude data that is not rep- 
resentative of the past, or it will have an 
adverse impact on the forecast. 

Forecast results may be presented in 
two ways. You can simply display the 
numbers forecast, or, perhaps mote mean- 
ingfully, you can combine the results of 
the forecast with statistical data that in- 
cludes upper and lower limits, a seasonal 
factor, and other statistical information. 
Both are placed in output ranges defined in 
a range within your worksheet. 

As with all forecasting techniques, 
judgment about events which had an im- 
pact on the past, as well as superior insight 
about events which may have an impact on 
the future, plays a significant role in the ac- 
curacy of a forecast. 

The Wisard forecaster makes useful es- 
timates of future results and, at $99, seems 
a good value. — William H. Stewart [E 
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Tbshibamadeit 
the most powerM 
l^top conputer. 

Lotus Metro makes 
itacarryin^case 
for your office. 



A lot of us find ourselves working 
wherever we happen to be. Not just in 
our offices. 

Tbshiba* and Lotus* have now made 
that easier than ever. 

When you buy Tbshiba’s powerful 
new 80386-based T5100 laptop com- 
puter you get Lotus Metro* absolutely 
free. Metro is a two-for-one product that 
combines a desktop manager with a 
keyboard macros program. It helps you 
simplify and organize your work, mak- 
ing you more productive. 

Metro includes 12 important desk- 
top tools, lil® a calculator, phone book, 
appointment book, list manager, simple 
word processor and more. The keyboard 
macros program allows you to speed 


up routine or difficult tasks. Metro is 
unprotected and uses the standard 
Lotus interface, making it easy to use. 

The T5100 gives you more per- 
formance than most desktops in a 
laptop size computer. And it’s just 
15 lbs. so you can take the power of 
an 80386 desktop computer with you 
wherever you go. The T51CI0 comes 
standard with 2 megabytes of RAM, 
expandable to 4 me^ytes, a 40 mega- 
byte hard disk, and a built-in EGA 
display system. 

Tbgether, these two products 
mean you can be productive and 
efficient no matter where you are. 

lb find out about the Tbshiba 
T5100, call 1-800-457-7777. And to 



find out more about Lotus Metro, call 
1-800-345-1043 and ask for QJ-2821. 
Business travel can be very produc- 
tive when you carry 
your office with you. 


Lotus Metro 


LausMetroaalsoofferedfrff with the Tbshiba T3100/20tftdT^3 Metmalsorunson the mM*PC,rc/XT7*fortabte PC? AT»COMR\QPOinmE?COMfiW] PLUS* awl COMF^D£SKPK>*fbrthesy5ten«liart8ba\v, Metro 
requires a mintmumsystm configuration ofiwD 5*4* tkxible sided disk dnves or one 3.V disk drive (han) disk lecotnmendedfor optimal performance) MmlmumofSOKiequiredforlbAM resident portion (tf Metro. DOS 2.0or higher. 
® 1967 Lotus Devek^ment Corporation LoiusandLotusMotroare registered (ndemarksof Lotus C^TfopTnentCceporaiinn. Tbshiba is a registered trademark of Tbshiba Corp IBMFbrtablePCand AT are registered trademarks and 
PCXTb a trademark of Iniernatiortal Business MachuiesCotp COMRSQ PCWABLE, COMIW) PUIS, and COMRV) DGSKPRO are registered trademarks of COMPAQ Computer Corp. 



on't Get Boxed In! 



If you're thinking about sharing 
printers via a multi-port printer sharing 
box, we've got an alternative for you — 
one that's been proven to be superior by 
thousands of major corporate and 
government PC decision makers. 

Flexibility & Compatibility 

Our Systemizer and Systematic are 
networking printer buffers. As with 
any printer buffer, there's an input for a 
computer and an output for a printer. 

But unlike any other printer buffer, these 
have a third connector that lets them link 
together to form their own Local Area 
Network. Up to 15 computers, when 
each is equipped with a Systemizer or 
Systematic, can share from 1 to 15 printers. 
This accomodates systenu ranging from 
those where every user has his 
own printer to those where 
everyone is sharing a single 
printer, and every variation in 
between. That's versatility! 

They're compatible with 
practically any piece of 
equipment too: PC's, engi- 
neering workstations, temu- 
nab, mainframes, modems, 
plotters, laser printers... anything with a 
standard parallel or serial connection. 
Not only does thb help iirsute compati- 
bility but it also gives you total flexibility 
as to equipment placement. 

But the real beauty comes from the 
way these pups are linked together in 



as far as 1200 feet — try that with a multi- 
port octopus box (the wiring bill alone 
would kill you)! Also note that our 
buffers are networked — not your 
computers. This means there are none of 
the hardware and software compatibility 
problems associated with LAN's. This 
also means any 
mix of comput- 
ers and printers, 
of almost any 
brand or model, 
can participate in 
thb sharing system. 

In effect our 
system will become the 
common denominator 
by which all your equipment can 
connect, in any configuration and loca- 
tion you desire, now and in the future. 

Performance & 
Reliability 

Our distributed 
processing approach 
to printer sharing 
distributes the work- 
load. Each user has 
hb own high speed 
microprocessor, buffer memory and 
easy-to-use control panel — dedicated to 
handling just hb work Compare this to 
a single multi-port sharing box, with its 
single processor, creating a bottleneck as 
it tries to simultaneously keep up with 
data coming from several computers plus 



Ex. 10 computers shoring 3 printers. 


their own LAN. Our network can extend feed data to one or more printers. Which 


is more appropriate for today's high 
speed computers and laser printers? 

Another benefit of our distributed 
sharing system is its high degree of fault 
tolerance. Again, compare our method to 
a single multi-port box. When one of 
those breaks down 
every user in the entire 
office goes down with 
it. Isn't this called 
"putting all your eggs 
in one basket"? 

Compare and find 
there's no comparison... 

Compare our flexibility to a single 
multi-port box with its limited number 
and kinds of inputs and outputs. 
Compare our compatibility, performance 
and reliability. Then you'll see why 
hundreds of multinational companies 
and many departmenb of our Federal 
Govenunent have chosen Systemizers 
and Systematics as their standard printer 
sharing solution. 

Call 1-800-433-5373 now to find out 
how you can obtain evaluation units. 

Applied 
Creative 
Technology Inc. 

10529 Olympic Drive 
Dallas, TX 75220 USA 
(800) 433-5373 (2 1 4) 358-4800 


Copiegn I ««7 tv &«««* Ttmoiegr kie 
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■ HARDWARE ■ MIKE FALKNER 


18 WAYS TO SHARE L 
1 YOUR PERIPHERAL 


Sharing* 
devices 
solve the 
problem 
of how 
to make 
one laser 
printer or 
modem 
work for 
the entire 
office. 


R emember when you con- 
vinced your boss to get that 
first laser printer? Yep. you 
spent big bucks, but the out- 
put was better than anything 
you had ever produced. Soon, 
everyone was hauling floppies over to your 
PC, asking you to print “just one more 
short letter.” You couldn’t just hog the la- 
ser, but you weren’t getting your work 
done either. A T-switch partially solved 
the problem, but the constant requests for 
switching from one printer to another were 
still annoying. Then you tried some of the 
early automatic printer sharing devices, 
and they worked pretty well. Most of the 
time. After a few complaints, you got an 
electronic T-switch and you waited for 
technology to catch up. 

Well, if you gave up back then, it’s 
time to dive back into the market, because 
there is a pack of good printer sharers and 
device sharers now available. Even though 
laser printer prices are continually drop- 


ping, it’s .still cheaper to share a laser than 
to shell out for two or three of them. 

Now you have a variety of options 
available for sharing devices. The tried- 
and-true T-switch has dropped in price be- 
low $100 and. with inexpensive cables 
available, it’s still a good choice for the 
small group. Printer sharers receive data 
through varying numbers of serial and par- 
allel connections and automatically switch 
output to a preselected device. A newer in- 
vention, the device sharer, routes ports to 
printers, modems, plotters, and other PCs. 
For sharing of peripherals and disk stor- 
age, a local area network will often fill the 
need. 

Most printer sharers accept from 3 to as 
many as 24 serial inputs at speeds from 
300 to 9,600 bits per second. The more 
powerful sharers will also provide one or 
more parallel input ports, but seldom more 
than two or thr^. In some cases, the de- 
vice will also convert serial input to paral- 
lel output and allow connection to a second 
sharing device, increasing your network of 
available printers. 

The device sharers take printer sharing 
one step further and come very close to a 
networked environment. Both serial and 
parallel input ports are available, and the 


PC MAGAZINE ■ JANUARY2 6. 1988 
213 





I 


data coming through the device can be re- 
layed to any parallel output ports or serial 
ports. PCs can share modems and even 
hook up to other PCs using a communica- 
tions program, allowing Pile transfers at 
19,200 bps and sometimes higher. Addi- 
tional devices can be added easily to the 
configuration since few of the ports are 
dedicated to printer output only. 

Most sharing devices have a RAM 
buffer for holding data until the desired 
port is free. The minimum memory pro- 
vided is usually 2S6K with some devices 
going to 2MB or higher. Although some 
devices lock onto a port and store data until 
the job is done, the more powerful sharers 
accept simultaneous inputs from many 
ports at once, automatically keeping track 
of what data came from where and queuing 
it to the printer on a priority basis. 

You can expect quite an array of stan- 
dard features in today's sharing devices. 
Communications parameters, once set 
only with DIP switches, can usually be 


■ Bay Technical 
Associates’ Print Master 
71 OF accepts input from 
all ports simultaneously 
and buffers up to 21 print 
jobs in the 512K supplied 
with the device. 


changed through software controls and 
modified uniquely for each input and out- 
put port. Handshaking protocols, the 
method by which one device tells another 
that it is busy, can be set using XON/X- 
OFF (characters that indicate busy or not 
busy), a hardware signal, or both. Many 
sharers let you automatically send a form- 
feed character (new page) at the end of 
each prim Job as well as a beginning-of-Job 
header, end-of-job header, and reset codes 
to start each operation. 

To ensure that reports don’t start print- 
ing on top of each other, the sharer must 

PC 


have a way to determine the end of the job. 
By establishing a time-out period, the 
length of time the device should wait be- 
fore switching to another port, you can 
force jobs to complete after a certain 
amount of activity. Depending on the shar- 
ing device, these periods can range any- 
where from 0 seconds to an indefinite peri- 
od of time. 

Cabling the devices to each other is not 
difficult. You will need many cables, one 
from each PC to the device and one from 
the device to the printer. The manufactur- 
ers are not consistent in their requirements, 
so you should read the manual thoroughly 
before you buy cables. Some devices will 
require null modem cables, cables that re- 
arrange some of the pins, while others re- 
quire straight-through cables that pass sig- 
nals to the same pins intact. Some cables 
use 25-pin (DB-25) connectors, while oth- 
ers use 9-pin (DB-9) or phone jack (RJ-1 1 
and others) connections. 

Most of the sharers have DIP switches 
that set up the basic configuration options 
for the sharer. In addition, some have push 
buttons on the front panel that you can use 
to make changes to the original settings. 
The more capable devices give you a sim- 
ple command language that you can use to 
send changes to it. Each command is pre- 
ceded by a sequence of characters that in- 
structs the device to interpret what follows 
as a command. Finally, some manufactur- 
ers provide utility programs and memory 
utilities that make configuration changes a 
breeze. 

Buying a printer sharer or device sharer 
is much like buying a VCR. You can look 
at features until you've had enough, and 
there are still five models that look good. 
Before you buy a device, sit down and 
sketch out the kind of connections you 
really want. Plan for future capabilities and 
anticipate new peripherals that you might 
add to your configuration. Then read what 
follows, select a few candidates, and ask 
your local dealer for a demo. 

Most of the manufacturers represented 
in this review sell a variety of printer-shar- 
ing devices. We asked each company to 
submit its midrange model for evaluation. 
Information on full product lines is avail- 
able from the vendors. Reviews are ar- 
ranged in alphabetical order by company 
name. 


BAY TECHNICAL 
ASSOCIATES INC. 

Print Master 71 OF 

The Print Master 71 OF is one of 1 1 printer 
sharers offered by Bay Technical Asso- 
ciates to help you control your printer re- 
sources. The 71 OF comes with four paral- 
lel and six serial ports that can be 
configured as either input or output ports. 
Measuring about 10 inches square and 3 
inches tall, the unit is surrounded by a stur- 
dy metal case and powered by an internal 
power supply. 

All ten ports on the back of the 7 1 OF use 
female DB-25 connectors, and you hook 
your PC to the unit with female-to-male, 
straight-through cables. Ports 1, 2, 5, and 
6 are parallel ports and can be connected to 
a printer with a standard male to Centron- 
ics printer cable. Serial devices are con- 
nected to the sharer with male-to-male, 
straight-through cables. The front panel of 
the 71 OF has a green power light and ten 
status lights, one for each port, that glow 
when the port is active. 

The 71 OF comes from the factory set 
with parallel port 1 as a printer and the oth- 
er ports as input devices. To change these 
settings, you connect your PC serial port to 
port lOon the unit. Although Baytech sup- 
plies a simple terminal emulation pro- 
gram, you can use any communications 
package to interact with the 71 OF. The unit 
responds with a simple menu from which 
you can change the configuration. You can 
change baud rates and handshaking proto- 
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Print Master 7I0F 

Bay Technical Associates Inc. 

Data Communications Products Division 
200 N. Second St. 

Bay Saint Louis. MS 39520 

(800)523-2702 

(601)467-8231 

List Price: With 5I2K. S995; with IMB. 
SI. 244. 

Requires: Senai or parallel port 
In Short: A capable printer sharer with the 
ability to handle a large number of serial and 
parallel devices. 

CiF=CL£e>QONR£ADEqSEPViCLC>AO 
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The Print Master 710F from Bay Technical Associates comes with four parallel and six serial ports 
that can be set up as output or input ports. Pop-up utility software is also included. 


cols on the serial ports and set the ports as 
inputs or outputs. In addition, you can as- 
sign a logical name to each port as a refer- 
ence. 

The configuration program is also used 
to change settings that affect every port. 
The time-out period for the 7 1 OF can be 
changed from the default value, 20 sec- 
onds, to a value from 0 to 200. It can also 
send a header message of 80 characters be- 
fore each print request, and it can add a 
form feed on the beginning, the end, or 
both ends of a print request. The printer 
code used to switch output ports can also 
be modified. If you only have one printer, 
the 7I0F will automatically route the out- 
put to a single port. With multiple printers, 
you set up a default output port, but you 
can switch to another port with a printer 
code followed by the port number. TTie de- 
fault code, SPRINTER, can be sent with 
any word processor or with a memory-res- 
ident, pop-up utility program supplied 
with the unit. To select a different printer. 


you hit Ctrl-Tab to pop up the utility menu 
and use the function key assigned to the 
name and port of the printer that you want. 

The 7 1 OF accepts input Ifom all ports 
simultaneously and buffers up to 21 print 
jobs in the 512K supplied with the device. 
The buffer is expandable to I MB and each 
port can use as much memory as is needed 
to complete the job. The 7 1 OF can also 
handle both hardware and XON/XOFF 
protocols. When data is sent or received on 
a port, the red status light glows, indicating 
that activity has occurred. The light will re- 
main lit until the print job has been com- 
pleted for the port. 

The user manual is easy to read and full 
of valuable information. Cabling require- 
ments and pinouts are addressed in simple 
terms and sample cable diagrams are pro- 
vided. The manual thoroughly describes 
both the configuration options and the util- 
ity programs used to make the changes. 

The 7I0F is quite versatile, and a few 
additions would make it even better. One 


Brightbill-Roberts & Company 
does it again 



Desktop Presentations for 
TWENTY BUCKS. 


Make your next presentation on your PC 
for only $20.00 with PC Partner, the most 
amazing slide show program ever created. 
For an introductory price of $20.00 
Brightbill-Roberts, makers of the 
award-winning Show Partner and Show 
Partner F/X, will give you the ability to 
capture text and graphics screens from 
MS-DOS and Microsoft Windows software 
and then assemble them into a captivating 
presentation. 

Just use PC Partner once and your 
audience's reaction will persuade you to 
order a $20.00 copy of rc Partner for every 
PC user in your company. We’re offering PC 
Partner— a $49.00 value— at the special 
price of $20.00 to introduce you to the 
power of desktop presentations and to whet 
your appetite for the outstanding software 
developed by Brightbill-Roberts. 


Since Show Partner and Show Partner F/X 


include PC Partner, your $20.00 will be 
credited at any time towards either product 
should you decide to upgrade. 

Call today for this limited time orier. 

PC Partner! Amazing slide $20.00 

show program. 

Sho w Part ner "Best of ’86." $09.00 

njn PC Magazine. Rated 

y(i3 7.5bylnfoWorld. 


Show Partner F/X 



"A gem," PC 

Week. $350.00 

Finalist, PC Magazine 
Technical Excellence 
Awards, Comdex ’87. 


Brightbill-Roberts & Company, Ltd. 

120 E. Washington Street, Suite 421 
Syracuse, NY 13202 
315/474-3400 


VISA, MasterCard, American Express, 
check or money order. 

*Add sales tax in N.Y. State. 
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■ DEVICE SHARERS 



time-out period is used for all ports, and 
there are times where one printer needs a 
long time-out while another doesn’t. The 
form-feed setting also affects all ports, and 
there are times where a transaction printer 
doesn’t need a form feed while a draft 
printer does. The terminal emulator could 
go one step farther and just connect with 
the unit instead of requiring you to initiate 
the transmission. Even without these 
items, the 7 lOF is still a flexible unit. 

Baytech has put together a nice product 
in the 7 1 OF. The instructions are easy to 
follow, and the device is simple to config- 
ure and use. If you’ve got a number of peo- 
ple who need to share a couple of printers, 
then Baytech’s offering is well worth con- 
sidering. 


BLACK BOX CORP. 

Expandable Print 
Sharer PI210 
Serial Expansion PI212 

True to its name, the Expandable Print 
Sharer PI2I0, from Black Box Corp., is a 
small black printer-switching box that ac- 
cepts four parallel inputs and sends them to 
one parallel output. The PI2 10 has four fe- 
male DB-2S connectors on its slanted top. 
one female DB-2S output port on its left 
side, and one male DB-2S connector on its 
right side for adding more ports. You can 
connect up to three PI2IOs to add four 
more parallel ports, or three PI2 1 2s to add 
four more serial inputs. Each box connects 
to the other by attaching the male DB-25 
on the right side of the unit to the female 
DB-25 on the left side of the expansion 
box. 

The PI2 1 0 runs off a 20-watt transform- 
er attached to the ftont of the unit. There is 
a red light for each port to indicate activity, 
a green power-on light, and one that shows 
that the port is busy. The PI2I0 has no 
buffers or software control commands; all 
configuration settings are made using 
jumpers and DIP switches. 

To get inside the PI210 or PI212, you 
take off the rubber feet and slide the box 
away to expose the circuit board. You can 
set a time-out period of 2, 4, 8, 16, 32, or 
64 seconds and enable the sending of a 


form feed after each job, settings that af- 
fect all ports. On the PI2I2, you also use a 
jumper and a set of DIP switches to set par- 
ity and baud rates from 300 to 19,200 for 
all ports. However, each port can be indi- 
vidually configured to add a line feed to 
every carriage return and to control the 
hardware handshaking signals. 

You connect your computer’s parallel 
ports to the P1210 with male-to-male, 
straight-through cable. The parallel ouqrut 
ports take a standard male DB-25-toCen- 
tronics cable to your printer. To hrxrk up 
serial ports to the PI212, use female-to- 
male, DTE-to-DCE DB-25 cables. When 
you send data to the PI2I0 or PI2I2, it 
locks onto the active port and sets all others 
as busy until the port completes its trans- 
mission. After the time-out period has ex- 
pired, the device moves from the lowest- 
numbered port to the highest-numbered 
port, searching for the next active one to 
select. 

The P12I0 and P1212 are simple de- 
vices requiring little documentation. The 
manual succinctly describes the jumpers 
and DIP switch settings for each device. In 
the back of the 1 5-page manual are specifi- 
cations and pinouts for both parallel and 
serial ports. 

Don’t expect a lot from these de- 


vices — after all, you’re paying only $279. 
You need to understand some of the com- 
munications terms before you open the 
box and start setting DIP switches. There 
are no buffers, so each port must wait until 
another port gives up the printer. The time- 
out period applies to all ports, so you can’t 
temporarily lock onto a printer if you 
should need to. 

But if you have only limited require- 
ments, say, two or three PCs sharing one 
printer, these devices might just do the 
trick. And at $279 and $259, respectively, 
the price is hard to beat. 



Expandable Print Sharer P1210 
Serial Expansian PI212 
Black Box Corp. 

P.O. Box 12800 
Pittsburgh, PA IS24I 
(412)746-5530 

Ust Price; PI2I0. $279; PI212, $259. 
Requires: Parallel or serial port. 

In Short: A simple primer switch that shares 
serial and parallel ports with a single parallel 
output. 
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logiGalGonneetion 


reriplieral Sharing Device 


Your logical choice for printer & data sharing. 






It's your choice. 

Now you can give 
every PC user in your 
office freedom of choice: 
the choice to send their 
output to any 
printer — « 

serial or 
parallel — 
anytime. 

And 
all you 
need is 
The 
Logical 
Connection"* Version 3.0. 


Instant switching. 

Just "pop-up" the 
memon/ resident 
switching menu, 
cursor-point to the 
device you want to 
switch to, and press ENTER. 

The Logical Connection handles 
all the print spooling, protocols 
and parallel/serial conversion 
automatically. 

Preset config- 
urations. 

10 Preset 
configura- 
tions give 
multiple 

computers unlimited "switch and 
share" access to printers, plotters 
and modems — and each other. 

just cursor-point to a graphic 
"picture" of the configuration you 
want and download it with a 
couple of keystrokes, using any 


IBM-PC™ or compatible. If you 
need a custom configuration, you 
can easily modify one of the 
presets — or create your own. 


•irv 


Why network if you don't 
need to? 

For peripheral sharing 




In April, 1987 PC Magazine 
named The Logical 
Connection "Editor's Choice 
among all printer sharing 
devices reviewed." Author 
Winn L. Rosch called it 
*. . . more than logical — maybe 
inspired!" 



IT" 




An easy choice. 

The Logical Connection is easy 
to set up and easy to use. Best of 
all, it's easy on the pocketbook. For 
price per- 
formance 
and ease 
of use, 
nothing 
else 




applica- 

^ tions The 
Logical 

Connection can 
outperform a 
LAN, right out p * 
of the box — at " % 

a far lower cost. 

The Logical Connection lets 
minicomputers and mainframes 
share peripherals with PCs. Or, 
let many devices share a single 
©cpensive modem connection. 

And for really big 
applications, you can "daisy- 
chain" up to 45 Logical 

Connection 
boxes 


comes close. 

So if you're looking for the 
best way to share your valuable 
computers and peripherals, 
there's only one logical choice. 
Get the logical connection 
today. 

For the name of your nearest 
dealer, or to order direct, call 
Fifth Generation Systems at 
1-800-225-2775. 


together, 
up to 3/4 
of a mile 
apart. 



Fifth Generation 

SYSTEMS. INC. 

Innovative Products Using Today's Technology 

11200 InduMriplex Blvd.. B«ton Rou{;e. LA 70609 
SALES: 

2691 RKhler Ave . Suite 107, Irvine. CA 92714 
(800) 225-2775 • (714) 553-0111 


LogKal Cormacaon M ■ iraMmavk tH Fwn Oanaralon SyvMma. Inc. • SM-PC !• • tnMamtfii e tntmnttonti Bumhch UaeNnM. Inc 
-Thii prortua li >1 no vwy — oowd inW> or h«i qngmiad in ftcim S ci t tt o> Aliid Cavpw M wn 
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■ DEVICE SHARERS 


BUFFALO PRODUCTS 

BufTaloSX-1000 

The Buffalo SX- 1000, from Buffalo Prod- 
ucts, is a device that combines the features 
of a printer sharer and a device controller. 
Sporting five parallel ports and five serial 
ports, the SX-IOOO is a compact device 
standing only 3 inches tall and IS inches 
wide. On the front of the attractive metal 
case, you'll find ten stanis lights that glow 
green for input ports and ted for output 
ports. On the back, you'll see ten female 
DB-25 connectors and a DIP switch for 
setting device defaults. 

Although there are ten ports on the unit, 
only one parallel port (2) and four serial 
ports (5,6,7, and 8) are configurable as ei- 
ther input or output ports. Parallel ports 0 
and 1 are set up as input ports, with parallel 
port 4 and serial port 9 designated as out- 
put-only ports. You can connect your PC 
to the device's parallel ports with male-to- 
male, DB-25 straight cables, and to its se- 
rial ports with the same cable you would 
use to hook up a printer or modem. On the 
output side, you again use the same cable 
that you would use to hook up to a printer 
or modem for both types of ports. 

The SX-1(XX) port configurations are 
set through DIP switches and software 
control. To change the configuration, you 


■ TheSX-lOOOisa 
flexible device sharer 
with basic capabilities 
and few shortcomings. 


set switch I to supervisor mode and turn 
automatic form feed on or off, set the de- 
fault output channel to parallel port 4 or se- 
rial port 9, and configure ports 2, 5, 6, 7, 
and 8 as input or output poits. You then set 
switch I back to normal to activate the new 
settings. All other settings must be made 
using software codes or a pop-up, memo- 
ry-resident program called the SX Manag- 
er. The software codes must start with a 
three-character sequence, "(ffibF", con- 





The Bi^ah SX-IOOO has five serial and five parallel ports and Is equipped with 256K of memory, 
upgradable to I MB. Ten status lights on the front of the unit monitor activity. 


tain a command, and then finish with a 
semicolon. 

Commands for changing the baud rate 
from 3(X) to 9,600, resetting the time-out 
period from 0 to 60 seconds, and naming 
ports must be sent through channel 5, the 
supervisor port. The commands that can 
be sent to other input ports include select- 
ing a new output port, establishing a bidir- 
ectional port for modem transfers, and 
dedicating one input port to an output port. 
Any input port can be routed to any output 
port and up to nine buffets can be daisy- 
chained from either serial or parallel ports. 

The SX-IOOO comes with 256K of 
buffer memory, which can be upgraded to 
1MB of buffer memory in increments of 
256K. The power supply is built into the 
device so you only ne^ the 1 20- volt AC 
wire to power up the unit. 

The manual has only about 30 pages, 
but it covets all the issues quite well. For 
the impatient user, there is a one-para- 
graph description of the purpose, installa- 
tion, and use of the SX-1(X)0, enough for 
the expert user. The rest of the manual 
clearly and methodically describes the set- 
up and operation as well as the use of the 
commands and software programs. The 


last two sections contain detailed discus- 
sions of parallel and serial pinouts for vari- 
ous devices. 

The SX-IOOO is a flexible device sharer 
with basic capabilities and few shortcom- 
ings. PCs close to the unit can maintain the 
high speeds gained with parallel input and 
output, while more remote PCs can still 
connect and share the resources. It's a 
good device to use if you've got a mix of 
printers and devices that will be shared by 
a growing group of users. 



FACT 


FILE 


BafEdo SX-IOOO 
Buffok) Products 
2005 Deveitux Dr. 

Burlingame. CA 94010 

(800)345-2356 

(415)697-6249 

Ust Price: With 256K, $62S; with I MB. 
S62S. 

Reqnfaes: Serial or parallel port. 

In Short: A versatile device sharer with good 
expansion c^mlnUties and a low price. 
C»RCL£aa70Nn£ADeR SERVICE cwo 
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Hewlett-Packard" and QMS’ have made it easy 
to give your LaserJet Series 11" the desktop 
publishing power of the PostScript’ page de- 
saiption language. 

The new QMS JetSaipt™ 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HPs PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 



Do it yonrself JetScript is easy to inst<ill. Just 
plug in two cards (one in your personal com- 
puter*, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 


New fomu of exprcMlon The speed and 
power of JetScript combine to give your LaserJet 
Series n a form of expression that's found only 
with PostScript 

Simply, (fostSaipt opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 

Imiireasive results People have come to expect 
impressive results from QMS— one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You’ll get the same results from the new 
JetScript After all, it has HP’s blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. CaU 1 - 800 - 523-2696 for 
the location of your neiirest Laser Connection 
dealer. 

•JetScript available for imPC-Xr. IBMPC Xr. HPVectra" 
cmdcompatibkpersoml computers, or the IBM PS^Modd^. 


lUc LASER 

vsconnGCTiorr 

AQMS*Company 

CIRCLE 17B ON READER SERVICE CARD 

The folloMringare trademarks of their respective companies: HR Hewlett-Packard. 
LaserJet Series IL HP Vrctra of Hewlett-Packard. Q^^ Je^cripL ASAP, Laser 
Connection of QMS. Inc. PostScript of Adobe Systems. IBM PC-XT. IBM PC-AT 
and IBM PSI2 of International Busineu Machines Corp. 


C 1967 Laser Connection 



■ DEVICE SHARERS 


DIGITAL PRODUCTS INC. 

LaserBoard 
PrintDirector MS-IOSP 
PrintDirector Jr. 

Digital Products markets a wide range of 
device-sharing equipment. Three products 
of particular interest are its new Laser- 
Bo^, for the HP LaserJet Series II, and 
its PrintDirector MS- 1 OSP and PrintDirec- 
tor Jr., more-conventional printer sharers. 

LASERBOARD The LaserBoard plugs 
into the PO slot on the side of the Series II 
and gives it the capability to share three se- 
rial printers. The LaserBoard also comes 
with 256K for buffering print requests. At- 
tached to the board is a male DB-25 con- 
nector that you plug into the printer’s serial 
port and three connectors that can be con- 
figured as RJ-45 or female DB-25 connec- 
tors. You connect your PC to the printer 
with a male-to-female straight-through ca- 
ble. All ports on the board are set perma- 
nently for 9,600 bps. The board is preset 



FACT 


FILE 


Digital Products Inc. 

108 Water Si. 

Watertown. MA 02172 
(617)924-1680 
laiserBoard 
List Price: S495 

Requires: Empty I/O slot on the HP LaserJet 
Series n. 

In Short: A circuit lioard that adds three-pott 
printer sharing into the HP LaserJet Series 11. 

CIRCLE SSaON READER SERVICE CARD 


IhiniDirector MS-IOSP^ 

List Price: $1,395 
Rccpilres: Serial port. 

In Short: A poweiJtd printer sharer with 
both serial and parallel ports and tremendous 
flexibility. 

CnClE aia ON REAIXR SERVICE CARO 


PrintDirector Jr. 

List Price: $495 
Requires: Serial port. 

In Short: A printer sharer with a fixed con- 
figuralkm that is easy to set up and use. 
CIROE tat ON READER SERVICE CARO 



New from Digilal Products: the LaserBoard (foreground), which fits inside HP LaserJet Series II 
printers, and the PrintDirector Jr. and PrintDirector MS-IOSP for conventional sharing. 


for both hardware and software handshak- 
ing, a 20-second time-out period, and an 
automatic page eject at the end of the job if 
the last character is not a form feed. 

The LaserBoard can be configured us- 
ing software control codes or a memory- 
resident, pop-up utility program. The 
board has two modes: a transparent mode, 
in which all output is sent to the printer, 
and a command mode, in which codes can 
be sent to change the printer’s options. Be- 
fore you can use commands, you send 40 
plus signs ( -I- ) followed by an exclamation 
point to put it in command mode. Com- 
mands start with two Ctrl-T’s (TT), and 
they only affect the port indicated in the 
command string. 

Each port can be set for a time-out peri- 
od of 0 seconds to 255 minutes. You can 
also load a string of 40 characters to be sent 
at the beginning of each print job and an- 
other one for the end of the job. After send- 
ing commands, you should return the 
board to transparent mode by sending two 
Ctrl-T’s and a G (TTG). 

The pop-up utility lets you select a cus- 
tom hotkey and change some options on 
the LaserBoard. With the printer features 
choice, you can send the LaserJet the es- 
cape sequences for switching it to one of 


seven built-in fonts or three cartridges. The 
copy function sets the number of copies, 
from 1 up to 65,536. You can assign the 
port a high priority, so its jobs are printed 
right away, or a low priority, which in- 
structs it to wait for other jobs to finish 
first. The control functions can set a time- 
out of 20 seconds or 1 , 4, or 20 minutes. 
You can also cancel the most recent print 
job and force a job to start printing imme- 
diately instead of waiting for a time-out. 

Although there aren’t many features to 
discuss, the documentation covets the La- 
serBoaid quite well. The text covering the 
installation is easy to follow, and there are 
special notes that help you better under- 
stand a point. The command section ex- 
plains the control codes adequately, but it 
could use examples to describe some of the 
technical details about the use of embed- 
ded characters. Cabling requirements are 
explained briefly in an appendix. 

The pop-up utility is handy, but Digital 
Products could enhance it to make better 
use of the LaserBoard commands. It limits 
the time-out periods to four choices instead 
of asking for the period you desire. It could 
ask for starting and ending job strings and 
eliminate the need for the Ctrl-T’s. When 
the printer funcUon changes the fonts, it 
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These unretouched print 
samples show the superior 
print quality of QM^PS 810 
over printers using first- 
generation print engines. 




ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS‘ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 



01987 Laser Connection 


The new 
8-page/minnte 
QMS-PS810 
laser 
printer 


Under the hood QMS ASAP'" (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PbstSaipt printers. 
As a result QMS-PS 810 boasts prtxxssing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 
printer’s new Canon’ 
SX’ print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


Fast start, strong Hnish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it 

Along with PostScript the HP LaserJet +™ 
Diablo’ 630 and HP-GL” printer emulations 
are added for your non-PostScript software. 

The QM^PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 


ll|E LASER 

vsconnGCTion™ 

A QMS' company 

The following are (radctnarki of their respective companies: QMS. QMS-PS. ASAP 
Laser Connection of QMS. IrK. f^istScnpt of Adobe Systems. Inc. Canon. Canon 
SX of Canon. U.S.A. LaserJet > . HP-Cl. of Hewlett-Packard. Di^o of Xenx Corp. 
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|T ij Device Sharers: 




Summary of Features 

(Products listed in ascending pnce order) 



Black Box 
Corp. 

Serial Expan- 
sion PI212 

Black Box 
Corp. 

Expandable 
Print Sharer 
PI2tO 

Intelllcominc. Via-Wett Irtc. 
Mega-Link Via-West CA-4 

Digital 
Products Inc. 
Print- 
Director Jr. 

Digital 
Products Inc. 
LaserBoard 

Extended 
Systems Inc. 

ShareSpool 
ESI-2001 for 
the LaserJet 

Fifth 

Generation 

Systems 

Logical 

Connection 

Butlalo 

Products 

Buffalo 

SX-1000 


$259 

$279 

$349 

$450 

$495 

$495 

$495 

$495 

$625 

Size (HWD In Inchee) 

2 X 8.8 

X 6 

2 X 8.8 

X 6 

2 X 6.5 

X 9.5 

3.1 X 8.5 

X 9 

3 X 10.75 

X 6.75 

3 X 5.5 

X 0.5 

11 X 3.25 

X 7.82 

12 X 4 

X 1 

2.25 X 14.5 

X 10 

Stenderd Input ports 

4 serial 

4 parallel 

2 serial. 

1 parallel 

4 serial 

5 serial 

3 serial 

3 serial 

4 serial, 

2 parallel 

2 parallel 

Standard output port* 

0 

1 parallel 

2 serial, 

1 parallel 

0 

1 serial 

1 serial 

1 serial 

4 serial, 

2 parallel 

1 serial, 

2 parallel 

Max. no. of serial porta 

4 

12 

2 

16 

6 

3 

3 

4 

5 

Max. no. of parallel ports 

0 

16 

2 

0 

0 

0 

0 

4 

5 

Standard buffer size 

0 

0 

256K 

0 

256K 

256K 

256K 

256K 

256K 

Max. buffer size 

0 

0 

1MB 

0 

512K 

256K 

256K 

512K 

1MB 

TImoout period 

2-64 

seconds 

2-64 

seconds 

0-10 

seconds 

1-13 

seconds 

20 

seconds 

2-254 sec- 
onds. 2-254 
minutes 

1-255 

seconds 

0-255 

seconds 

0-60 

seconds 

lype of flow control 

Hardware 

handshaking 

Hardware 

handshakir>g 

Hardware 

handshddng, 

XON/XOFF 

XONO<OFF 

Hardware 

harxishaking, 

XONOCOFF 

XONOCOFF 

DTR 

XDNOCOFF 

CTS/DTR. 

XON/XOFF 

Cables supplied 

None 

None 

None 

None 

None 

Four 1-lt 
cables 

None 

None 

S-ft. serial 
cable 


—Indicales Editor's Choc« 


erases the starting job strings, forcing you 
to reset it each time. With the LaserBoard, 
you are limited to three serial ports and a 
256K buffer. For a little more money, you 
should be able to find a desktop printer 
sharer that can use the speed of the Series n 
parallel port while accepting both serial 
and parallel input. In addition, many 
shares are able to expand their printer buff- 
er to 1 or 2MB of memory and share multi- 
ple printers. 

The LaserBoard does a good job of ex- 
tending the capabilities of the Series II to 
three PCs. It's simple to use and takes no 
room on your deslaop. If your needs are 
small and sharing three PCs is enough, the 
LaserBoard should perform well for you. 

PMIVTDIRECTORMS-IOSP Not con- 
tent to stay with its diverse product line. 
Digital Pr^ucts has released yet another 


printer sharer, the PrintDirector MS- lOSP. 
Housed in an attractive blue cover measur- 
ing 2!4 by 8 by 12>/4 inches, the MS-IOSP 
has six serial ports and four parallel ports 
that can be configured as either input ports 
from a PC or output ports to a printer. The 
unit comes with 256K of buffer memory 
and is upgradable to 1MB. 

There are 12 status lights and push but- 
tons on the front of the MS-IOSP: one for 
the reset button, one for the status button, 
and one for each of the ten ports. On the 
rear of the unit are two rows of five ports, 
all with female DB-25 connectors, and a 
connector for the external 53-watt power 
supply. 

The MS-IOSP comes configured with 
ports 0 through 8 sending data to port 9, a 
parallel port, as the default printer. Con- 
nect PCs and printers to the device DB-25 
straight-through cables, female-to-male 


for PCs and male-to-male for printers. 

The ftont panel serves many functions 
for the MS-IOSP. To erase the most re- 
cently sent job, just press the button for the 
sending port. You can cancel more jobs by 
pressing the button once for each job to 
erase. To cancel all jobs for one printer, 
push the button for the port assign^ to it, 
and to cancel all jobs in the device, just 
press the reset button. When you send a 
document, both the input port and output 
port lights glow steadily until the entire job 
is stored in the buffer. If a printer is busy, 
the input port will blink slowly, indicating 
that a job is waiting to be printed. 

The MS-IOSP comes ready to use, but 
to access all of its features you need to 
change the configuration. This can be ac- 
complished by using the push buttons, a 
dumb terminal, or your PC and a software 
package. You prepare the MS-IOSP for all 
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Quadram 

Corp. 

Microfa 2 er VI 

Rose 

Electronics 
Master Switch 

Integrated 

Marketing 

Corp. 

Data Manager 
Data Net 1551 

Server 

Technology 

Inc. 

EasyPrint 

EP-700 

Bay Technical 

Associates 

Inc. 

Print Master 
710F 

Extended 
Systems Inc. 
ShareSpooi 
ESI-2076 

Digital 
Products Inc. 
PrintDirector 
MS-IOSP 

Western 
Telematic Inc. 
Lasernet 

Model 

PSU-82C 

Giltronii Inc. 
Giltronix EZ 
Queue 3326 


$695 

$749 

$795 

$699 

$995 

$995 

$1,395 

$1,695 

$3,220 

S(z«(HWDfn Indtos) 

12.25 X 6 

X 2.25 

10.5 X 3.5 

X 5 

2.5 X 14.05 

X 10.75 

7x5 

X 1 

10.12 X 8 
x 3 

2.5 X 6.5 

X 13.5 

2.25 X 8 

X 12.25 

12 X 3.5 

X 9 

4 X 19.5 

X 11.7 

Standard input porta 

4 serial. 

2 parallel 

9serial, 

9 parallel 

5 serial 

7 serial 

Rexible 

7 serial 

Up to 6 
serial, up to 

4 parallel 

8 serial 

24 serial 

Standard output porta 

4 serial, 

2 parallel 

9 serial. 

9 parallel 

1 serial 

2 serial. 

2 parallel 

Rexible 

1 serial 

Up to 6 
serial, up to 

4 parallel 

1 serial, 

1 parallel 

24 serial. 

2 parallel 

Max. no. of aerial porta 

4 

9 

6 

8 

6 

7 

6 

9 

24 

Max. no. of parallel porta 

2 

9 

0 

2 

4 

0 

4 

1 

2 

Standard buffer alze 

256K 

256K 

256K 

Unlimited 
(uses hard 

disk) 

512K 

256K 

256K 

256K 

2MB 

Max. buffer alze 

1MB 

1MB 

1MB 

Unlimited 
(uses hard 
disk) 

1MB 

2MB 

2MB 

2MB 

2MB 

Time-out period 

20-200 

seconds 

1-255 

seconds 

1-255 

SeCOTKlS 

User-defined 
(uses hard 
disk) 

0-200 

secortds 

1-255 

secor>ds 

2-254 sec- 
onds. 2-254 
minutes 

.25-300 

seconds 

1-999 

seconds 

lype of flow control 

DTS/DTR. 

XONOCOFF 

DTR/DSR. 

XON/XOFF 

DTR/PIN20, 

XON/XOFF 

CIS. DTR. 
RS 232 

CTS/DTR 

DTR. 

XON/XOFF 

Hardware DTR/data. 
handshaking. XONOtOFF 
XON/XOFF 

CTS/RTS. 

DTR/DSR 

Cablea aupplled 

None 

Two 10-ft. 

Nor^e 

Fdur30-ft.. 

None 

None 

None 

Norte 

S-ft. cable 


cables two 6*fl. 

cables 


changes by holding down the reset and sta- 
tus buttons and then just the status button 
until port 2 blinks. 

The push-button method is very techni- 
cal and should be used only if all else fails. 
By hooking a dumb terminal or a PC with a 
communications to port 0, you can use the 
MS-lOSP’s built-in menu program to 
change speeds, time-outs, and other pa- 
rameters. The menus are simple but effec- 
tive and they include selections for listing 
jobs still queued, dumping port assign- 
ments. and printing an analysis of usage by 
port. 

The configuration software that comes 
with the MS- lOSP is by far the easiest way 
to set up the system. Before you start, you 
execute one batch that prints out detailed 
installation instructions and another that 
copies the configuration software to the 
hard disk. You identify the type of unit, its 


logical name, and communications param- 
eters. You can select from over 40 device 
types, such as HP LASERJET, and group 
devices with a common name so that one 
prints if the other is busy. Once you identi- 
fy the port characteristics, the installation 
program downloads them to the MS-IOSP 
and resets the unit to the new settings. 

After you install the port information, 
the batch file configures BIGPOP, the 
memory-resident pop-up utility that helps 
you control the printer sharing on each PC. 
You can change the hotkey definition used 
to call up BIGPOP and set up a port as 
transparent, in which no commands are 
recognized, or nontransparent, in which 
cancel codes and port modification charac- 
ters are intercepted and executed. The 
batch file will then load BIGPOP and add 
it to your AUTOEXEC file if you wish. 

The MS-IOSP supports a wealth of 


functions, and each port has a unique set- 
ting for all of them. The ports can have 
both hardware and software handshaking, 
and each can have a unique character se- 
quence that will be sent at the end of each 
job. You can set the time-out period from 0 
seconds to 25.“) minutes and have a top-of- 
page sent after each job if the last character 
received is not a form feed. You can speci- 
fy a character to cancel a job, force a time- 
out. pause for paper changes, or enter a 
command motte. You send characters at 
the beginning of a job and set up the default 
printer port for each input port. 

You activate BIGPOP from within any 
application with Ctrl-F6 and it shows you 
the printers that ate available for your use. 
From the list, you select a printer and send 
various predefined escape codes that 
change fonts on it. You can also specify 
multiple copies and select soft fonts that 
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Zillions ready to zip to 


□ 3V2" format available from us. Specify 
when ordering. 

(9 package includes both 5 V 4 " and 3V2'' 
disks. 

B 31/2" format available from manufacturer 
by request. Call us for details. 

CP— copy protected; NCP—rK)t copy-protected 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 

□KeyworksS.OfmacrosJ $59. 

□Advanced Keyworks 1.0 175. 

□Alpha/three 1.1 (dB3 file compatible ) .... 219. 

American Small Business Computers 

□Design CAD 3.0 rWCP; 169. 

Application Techniques ... NCP 

BPizazz 2.0 (see what your printer is missing) 45. 

Ashton*Tate ... NCP 

SbBase \\\ P\us ^ (the standard) call 

SFrameworkll 1.1 call 

SMuttiMate Advantage I1 1.0 299. 

ATI ... NCP 

□How to use DOS. BASIC each 33. 

□Mow to use Lotus, dBase III Plus each 43. 

Best Programs ... NCP 

HPC/TaxCut f/or 7987 faxes> 45. 

Bible Research ... NCP 
DJHBmRDA.O (specify KJV or NIV) .... 159. 
Borland International ... NCP 

□Sidekick 1.5 57. 

□Turbo BASIC 1.0 67. 

□Turbo C 1.0 67. 

□Turbo Pascal 4.0 67. 

□Superkey 1.1 67. 

□Turbo Lightning 1 .0 (speller, thesaurus ) ... 67. 

□Reflex Workshop 67. 

□Reflex 1.1 99. 

□Eureka 1.0 109. 

□Quattro 1.0 129. 

DParadox 2.0 feasy-fo-use database) 419. 

Breakthrough ... NCP 

nTim^ine 2.0 (project management) 289. 

Broderfound ... CP 

HPrint Shop ^banners, s^ns. ete.^ 35. 

OPrint Shop Companion ('too/s for Print Shop) 33. 

Chipsoft ... NCP 

□TurboTax Personal/1040 5.0 45. 

□Tally Ho 1.01 (//nanc/a/ca/cu/aforj 32. 

Computer Associates ... NCP 

®SuperCalc4 1.1 299. 

Core International ... NCP 

□Corefast 1.3 109. 

Crosstalk Communications ... NCP 

□Crosstalk XVI 3.61 95. 

□Crosstalk MK.4 1.0 129. 

Dac Software ... NCP 

□Dae Easy Base 1.0 32. 

□Dac Easy Payroll 2.0 45. 


PC Connection 
Software Special 

through January 31 . 1968 

North Edge Software ... NCP 
CTimeslips III 3.2 

Are you tired of using little slips of paper to 

keep track of time spent on client’s projects? 

Timeslips will relieve you of that drudgery by 

letting your computer do the work. 

• Can run as a stand-alone product, or 
also as a memory-resident program if 
their work is on your computer 

• Allows you to customize bills and reports, 
will also graph results with or without a 
graphics monitor 

• Can manage up to 3.400 clients 


For PC. XT, AT. XT286 & PS/2 series 
(requires hard disk) $115. 


□Dac Easy Accounting 2.0 59. 

□Dac Easy Bonus Pak 89. 

Digital Research ... NCP 

□Gem Draw Plus 1.0 189. 

□Gem Presentation Team 1 .0 319. 

□Gem Desktop Publisher 1.0 259. 

Executive Systems ... NCP 

□XTREE 2.0 ^DOS she//) 45. 

□XTREEProl.O 69. 

□Hot 4.0 95. 

5 th Generation ... NCP 

Clfasllback5.1A(harddiskbackup) 89. 

□Fastback Plus 1.01 99. 

Funk Software ... NCP 

□Sideways 3.2 42. 

□Noteworthy 1.0 49. 

□Inword 1.0 59. 

Generic Software ... NCP 

□Generic CADD 3.0 69. 

□Dot Plot 35. 

□Auto Dimensioning 35. 

□Auto Conversion 35. 

□Drafting Enhancements 1 or 2 each 35. 

Harvard Associates ... NCP 

PC LOGO 2.0 89. 

Hayes ... NCP 

□Smartcom II 3.0 89. 

Headlands ... NCP 

□PCTALK41.3 55. 

Hilgraeve Softvrare ... NCP 

□HyperACCESS 3.2 89. 

Inidtvidual Software ... NCP 

□The Instructor It 26. 

SDirectory Assistance 1.0 33. 

□Professor DOS (with Smartguide) 33. 

□Smartguidefmem. resident DOS reference) 15. 

□Typing Instructor II 26. 

Intersecting Concepts ... NCP 
□Display Master 2.11 (for EGA systems) . ... 39. 


Javelin Software ... NCP 

□Javelin Plus 2.01 $159. 

Lifetree ... NCP 

□NfoJkswriter Deluxe Plus 1 .0 69. 

□VolkswriterS 1.0 147. 

Micro Education (MECA) ... CP 

□Managing Your Money 4.0 129. 

MicroPro ... NCP 

□WordStar Professional Release 4.0 229. 

□WordStar 2000 Plus Release 3 229. 

MIcrorim ... NCP 

□R:baseSystem V 1.1 429. 

□dB Graphics 1 .0 199. 

Microsoft ... NCP 

□Learning DOS (for any vers/on) 33. 

□Windows 2.02 65. 

SWorksl.0 119. 

Bookshelf 1.0 ^CD-ROM) 189. 

Bookshelf 1.0 w/Amdek Laser Drive .... 799. 

®Wbrd4.0 239. 

®Chart3.0 249. 

\slE)(ce\ 1.0 (requires 80286/60386 CPU) .. 319. 
LANGUAGES 

□Quick BASIC 4.0 59. 

□QuickC 1.0 65. 

HMacro Assembler 5.0 97. 

BC Compiler 5.0 279. 

BFORTRAN Compiler 4.01 289. 

MIgent ... NCP 

® Ability Plus 1 .0 149. 

Monogram ... NCP 

□Dollars & Sense 3.0 105. 

Nantucket Software ... NCP 

□Clipper (Autumn '86. dB3 Plus compiler) 399. 

New England Software ... NCP 

□Graph-in-ihe-Box Release 2 57. 

Nolo Press ... NCP 

BWillMakerl.O 35. 

North Edge Software ... NCP 

□Timeslips 111 3.2 special 

Paperback Software ... NCP 
□VP-Planner 1.37(7-2-3 vers. lAcompat). . 57. 

□VP-Planner Plus 2.0 95. 

□VP-lnfo1-4 65. 

□VP-Expert 1.2 (experf system) 65. 

□VP-Graphics 1.0 65. 

Paul Mace ... NCP 

□HHest-H/Format 2.0 (hard-disk tools) 49. 

□Mace Utilities 4.1 (DOS utilities) 59. 

Personics ... NCP 

BSmartNotes 2.0 (flosf-/f-//ke notes) 49. 

BSeeMOREI.O 49. 

BOBASE 1.0 119. 

Quarterdeck ... NCP 

□DESQView2.01 (operating environment) . . 79. 

□Expanded Memory Manager 4.0 39. 

Simon & Schuster ... NCP 

Typing Tutor IV 33. 

lobster’s New World Writer 1.04 59. 

Softlogic Solutions ... NCP 

Software Carousel 2.0 (everything resident) 35. 

Disk Optimizer 3.0 35. 

©Liberty 1.0 59. 


For the IBM-PC (XT & AT) Exclusively. 
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your zone-no zig zags. 


Software Publishing ... NCP 

BPFSiFirst Publisher 1.0 $59. 

®PFS:Professional Plan 1.0 59. 

aPFS;First Choice 2,0 89 

®PFS:Pro1essional Write 1 .03 119. 

®PFS:Professional File 1.01 149. 

SHarvard Graphics 2.0 239, 

Springboard ... NCP 

Newsroom«Pro 45. 

Symantec ... NCP 

□Q & A 2.0 (database, word processor ) . . . 209, 

aQ& A Write 1.0 119. 

Thweling Software ... NCP 
BLAP-LINK2.0f5V4''fo3V2''andbackJ . . 79. 

Ihie BASIC. Inc. ... NCP 

□True BASIC 2.01 57. 

BTrue BASIC Libraries each 32. 

IbrnerHall ... NCP 

BSpellin! 1.0 49. 

BSQZIPIus 1.0 fma/re 7-2-3 sheets sma/terj . 59. 
BNote-lt Plus 2.0 fnotes on 1‘2-3sheets) ... 49. 
B4Word 1 .0 (add word processing to 7-2-3) 59. 
BCambridge Spreadsheet Analyst 2.02. ... 59. 
WordPerfect Corp. ... NCP 

aWordPertect Library 1.1 59. 

SWbrdPerfect Executive 1.0 119. 

□WordPerfect 4.2 (one of the best) 199. 

□PlanPerlect 3.0 209. 

WordTech Systems ... NCP 

□dBXLI.1 89. 

□Quicksilver 1.1 359. 

Xerox ... NCP 

Ventura Publisher 1.1 489. 

EDUCATIONAL 

Barron’s ... CP 

Computer SAT 35. 

Blue Lion ... CP fregu//es graph/cs brd.) 

□Ticket to London. Paris, or Spain each 25. 

□RSVP (etiquette & international business 

protocol) 25. 

Stone & Assoc. ... HCP (reqs. graph, brd.) 
My Letters.Numbers.Wordsfages 2 to 6). . 27. 

Kids Stuff (ages 2 to 6) 27, 

True BASIC, Inc. ... NCP 

BTrigorK>metry 32. 

BAIgebra 32. 

BCalculus 32. 


RECREATIONAL 


PC Connection 
Hardware Special 

through January 31 . 1988 

Plus Development ... 1 year 
HardCard 20 & HardCard 40 

Plus came out with the first HardCard. and 
their products are among the best. These 
space-saving, whisper quiet units, with their 
own set-up software, are must buys for any- 
one who needs a trouble-free hard drive. 

• Cards include mounting hardware and 
ROM chips for compatibility with most 
micros, including PS/2 Models 25 & 30 

• Average access times of 49 milliseconds 
(HardCard 20) and 39 milliseconds or 
less (HardCard 40) 

• Can be used as a single hard drive or the 
second hard drive in the system 

For PC. XT. AT, XT286 & PS/2 Mod. 25 & 30 


HardCard 20 $579. 

HardCard 40 869. 


Infocom ... NCP 

Bureaucracy Stationfall Lurking Horror 


Hollywood Hijinx Hitchhiker’s Guide 
Leather Goddesses of Phobos .... each 25. 
Zork Trilogy 49. 

Microleague Sports ... CP 

Microteague Baseball (requires CGA) 25. 

Microprose ... CP 

F-15Srike Eagle (requires CGA) 22. 

Silent Service (requires CGA) 22. 

Gunship (requires CGA or EGA) 32. 

Microsoft ... CP 

□Right Simulator 2.13 (reqs, graphics brd.) . . 32, 

Mindscape ... CP 

Balance of Power (reqs. graphics brd.) .... 30. 

Parlor Software ... CP 

BBridge Parlor (besf Bridge simulation) 49. 

Sierra OrvLine ... CP 

® Leisure Suit Larry (requires CGA or EGA ) ... 25. 

sSpace Quest (requires CGA or EGA) 33. 

aKing’sQuestlll(requ/resCGAorEGA) .... 33. 

Sphere, IrK. ... NCP 

GATO (submarine simulation, requires CGA) 12. 
Faicor\(F-16simulation. requires CGA) .... 32. 

Sublogic ... NCP 

Jet (requires EGA or CGA) 33. 

XOR ... NCP 

□NFL Challenge 69. 


1 - 800 / 243-8088 

PC Conrtectlon 

6 Mill Street 445M 

Marlow. NH 03456 
603/446-3383 


HARDWARE 

MarHjfacturer's staixiard limited warranty period 
for Items shown is listed after each company 
name. Some products in their line may have 
different warranty periods. 

AST Research ... 2 years 


I/O Mini 2 C/S/P $89. 

SixPakRus 64k C/S/P 

(now upgrades to 576k) 129. 


SixPakPremium 256k C/S/P 

(upgrades to 7 Meg or 2 Meg w/Piggyback) 199. 

Mvahtaoe Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) 299. 

RAMoaoe! 286 512k (upgrades to 2 Meg) 339. 


RAMDaQe/2 64k (upgrades to 2 Meg) .... 209. 

Hot Shot 286 (70 MHz) 379. 

AST Premium series boards and RAMpage! 


boards support EMS and hjHy support EEMS. 

Amdek ... 1 year 

LaserOrive-1 (CD-ROM Drive; OCkday wrty.) 629, 
Video 3tOA (amber monochrome mon^) 139. 
Video A10A (amber moTKichrome monitof) 159. 

Compucabte ... 2yMr8 


2- Po^n switch box 29. 

3- Position switch box 39. 

Cuesta ... 1 year 


Datasaver2(X) Watt (PC backup pCMeruniO 339. 
Datasaver 400 Watt (AT backup power un^) 459. 


Curtis ... lifetime 

ACCESSORIES 

Disk Holder DB-t (holds 50 S'A" disks) 8. 

Printer Stand PS-1 18. 

Universal System Stand SS-3 25. 

CABLES 

Smartmodem-to-PCCable(9feef) 17. 

Printer-to-IBM cable (9 feefj 17. 

SURGE SUPPRESSORS 

Safestrip SP-3 (6 outlets: 1 year wrty.) 21 . 

DiamoridSP-l (6 outlets) 32. 

Ruby (6 outlets; EMI/RFI ^tered: 6 ft cord ) ... 59. 
Ruby-Rus (w/FAX & modem protection) .... 69. 

DCA ... 1 year 

Irma 2 (3270 emu/aton board) 729. 

Irma P^2 (for Models 50 arK/ 60) 729. 

Epson ... 1 year 

Atf cps speeds feted are for 72 mode 

EX-800printef (80 column, 300 cps) call 

EX- 1000 printer (736 column, 300 Qps) call 

FX-86e printer (^column, 240 bps) call 

FX-286e (736 column, 240 cps) call 

LQ-650 printer (80 column, 264 cps) call 

LQ-1050 printer (736 column, 264 cps) .... call 

LQ-2500printer(736cofomn, 324cps) call 

LX-800 printer (TO column, 780 cps) call 

Pftoter-to-/8M cable (6 feet) 15. 

5th Generation ... 6 months 

Logical Connection 256k 319. 

Logical Connection 512k 379. 

Hayes ... 2 years 

Smartmodem 1200 299. 

Smartmodem 1200B (wiffi Smartcom II) . . . 299. 


Accolade ... CP (reqs. graphics brd.) 

Hardball (baseball simulation) 24. 

Mean 18 (great go/f game, CGA or EGA) . . 29. 
Electronic Arts ... CP (reqs. graphics brd.) 

Patton vs Rommel 32. 

Starflight (NCP) 32. 

Chessmaster 2000 32- 

Chuck Yeager’s Flight Simulator 32. 

Grand Slam Bridge 45. 

i Hayden Softwrare ... CP 

I Sargonlll 15 




For the IBM-PC (XT & AT) Exclusively. 
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Smartmodem 1200B (nosoftware) 

$265. 

Quadrsm ... 2 years 


DISKS 


Snnartmodem 2400 

449. 

ProSync (with mouse; supports 640x480 & 




Smartmodem 2400B(w/f/iSmartcom//;. , . 

449. 

752x470 reso/Uton; 

$259, 

All disks have a lifetime warranty. 


Hercules ... 2 years 


Microfazer II Print Buffer 64k 

. 249. 

5V." DS/DD Disks (or PC & ,XT (360k) 


Hercules Color Card (CGA) 

159. 

Sony ... 90 days 


Fuji MD2D (70 disks per box) 

. $12. 

Hercules Graphics Card Plus 

189. 

Multiscan Monitor (900 x 560 max. res.; . . 

. . c^l 

Sony (70 d/sks per box; 

. . 12. 

Hercules Incolor Card (includes RAMfont) . 

. call 

Toshiba ... 1 year 


Maxell MD2-DM (10 disks per box) 

. , 13. 

IMSI ... IHetinM 


P321 SL printer (80 col.. 216 cps. wAracfor; 

529. 

Verbatim Datalife (70 d/sks per box; 

. . 13, 

Optimouse (includes Dr. Halo 11} 

. 99. 

TIOOO Laptop (80C88, 6.4 fcs,, 5 /in batteryj call 

5V4" DS/High Density Disks for AT (7.2 Meg; 

Intel ... 5 years 


T3100/20 Uptop (80286. 8 MHz. 20 Meg) 

. call 

Fuji MD2HD(70d6ksperbox; 

, . 22. 

Inboard 386 (for AT req. instaltetion kit) ... . 

949. 

Tseng Labs ... 1 year 


Sony (10 disks per box) 

. . 23. 

Inboard Installation Kit (spediy computed - 

139. 

460 (supports &i0x480 resolution) . . 

, 299. 

Maxell MD2-HOM (10 disks per box) .... 

. . 23. 

Abovreboard 286 512k 

, 319, 

Video? ... 2 years 


Verbatim DataMe (10 disks per box) 

. . 22. 

Aboveboard PS/286 512k S/P 

349. 

VEGA Deluxe (supports 640x480) 

. 259. 

3V:" OS/DD Diskettes (720k) 


8087 (for IBM-PC & XT) 

, 114. 

VEGA VGA (supports fuH VGA specs ) .... 

. 329, 

Sony (70 disks per box; 

. . 18. 

80287 (for IBM-PC AT 8X7286) 

. 195. 

DRIVES 


Maxell (10 disks per box) 

, . 20, 

80287-8 (Ibr 6 MHz 80286 mac^Mnes; 

249 


3Vj" DS/Hlgh-DensIty Diskettes (1.44 Meg) 

80387(16 MHz) 

499. 



F\j\\ (10 disks per box) 

. . 55. 

Kensington Microtvare ... 1 year 


IOMEGA ... 1 year 


Maxell (70 disks per box) 

. 59. 

Prirter Muffler (80 cotomn; 

. 39. 

Bernoulli Box 20 Meg w/PC2 card 

1649. 



Masterpiece 

. 94. 

10 Meg cartridge 

. . 59, 

MISCELLANEOUS 


Masterpiece Rus 

. 109. 

Bernoulli Box 40 Meg w/PC2 card 

1849, 



Masterpiece ReiTKite 

. 119. 

20 Meg cartridge 

. . 82. 

CompuServe 


ksytiDiilc ... 3yeara 


Miniscribe Corp. ... 1 year 


CompuServe Information Service 

. . 24. 

101 Keyboard (enhanced layout) 

. 99. 

ScribeCard 30 Meg (68 ms; 

. 479. 

Grolier'sOnLine Encyclopedia 

. , 32. 

Kraft ... 1 year 


Mountain Computer ... 1 year 


Cables ... lifetime 


Three-button vtoystick 

. 33. 

40 Meg Internal Tape Drive (XTor at;, , , . 

. 379, 

Smartmodem-to-AT cable (9 teet) 

. . 19. 

Mlciosoft ... 1 yaar 


40 Meg External Tape Drive (XTor AT; . . . 

. 499. 

Parallel Printer cable (75 feet; 

. , 19. 

Mouse with Paintbrush (Specify bus or serial) 

, 99. 

40 Meg External Tape Drive w/Power 


PC Connection Computer Toolkit 

. . 22, 

Mouse with Easy CAD (^)eciiiy bus or serial 

. 119. 

Supply (XTor at; 

. 569, 

OUR POLICY 


Migent ... 1 year 


Drivk^ard 20 Meg (80 ms; 

. 479. 


Pocket Modem (ext, 1200 baud. w/B4com) 

169. 

DriveCard 30 Meg (78 ms; 

, 569. 




MSC IbchnologiM ... lifetime 

Fofmerty Mouse Systems Corp. 

PC Mouse w/PC Paint P\us (serial ^rsion) . . 99. 
PC Mouse w/PC Paint Plus (bus vwsbn^ . . 109, 

NEC ... 2 years 

GB■^ (supp^ 640x480 resolution) 279. 

Multisync 11(800 x 560 max. res.) 547, 

Multisync Plus (968x750 max. res.^ 949. 

NSIL^c ... 3 years 

Epic 480 (extencfetf EGA; 129. 

Smart EGA Plus (supports 80(^600 res.; . . 269. 

OMdata ... 1 year 

Las0fiine6 call 

Laserline 6 RAM cartridge (384k) 239. 

Pei^nality Module (specr/yser or par.). . . . 159. 

Toner Cartridge 23. 

Orchid Technologies ... 2 years 

Tiny Turbo 286 289. 

PC Turbo 286ew/1 Meg (to MHz; 729. 

386 (Snciudes cabib HO B69. 

RAMquest2Meg()brPS^mocibb5a60; 699. 
Practical Peripherals ... 5 years 
Microbuffer Mini (partial print butter w/12&<) 79. 
MkiTobutter\rA\r\e(par. printbufterw/256k) 149. 
1200 Baud Internal Modem (w/ProComm ) . . 89. 
1200 Baud External Modem (vv/ProComm; 109. 
2400 Baud Internal Modem (w/ProComm; 159. 
2400 Baud External Modem (w/ProComm) 189. 
Princeton Graphics ... 1 year 
MAX02E (amber monochrome mootor;. . , 139. 
HX-12E (640x360 max. res.; 499. 


DriveCard 50 Meg (54 ms) 699. 

Plus Development ... 2 years 

Hardcard 20 Meg (49 ms; special 

Hardcard 40 Meg (39 ms; special 

Seagate ... 1 year 

FREE PCTV® Hard Orive Installation Tape with the 
purchase of Seagate drive for the IBM PC 
(not for AT). Specify Beta or VHS. 

20 Meo Internal Hard Drive (wAVbstem Digitel 

controferandcabfes, 65 ms; 299. 

TEAC ... 1 year 

PC, XT 360k Drive (5V4''ha/f-haght; 99, 

PC, XT 720k Drive (S’/fe" half-height) 109. 

Toshiba ... 1 year 

PC, XT 360k Drive (5V4 " half-height) 99. 

PJ3eOkDr\ve(5V4''half-heighO 117. 

MEMORY 

64k upgrade Set (750 ns. set of 9; call 

256k Upgrade Set (750 ns. set of 9; call 

256k Upgrade Set (720 ns. set of 9; call 


1 - 800 / 243-8088 


e We accept VISA and MASTERCARD. 

e No surcharge added for credit card orders 

e >bur card is not charged until we ship. 

• If we must ship a partial order, we never charge freight 
on the shipmentfs) that complete the order (in the U S.). 

a No sales tax 

• All U.S. shipments insured: no additional charge. 

• APO/FPOordersusua»yshipped1st Class Mail. 

• Alowl week tor personal arxj company checks to deer 

• UPS Next-Day-Air available. 

• COD max. $1000. Cash, cashier's checK or money order 

• 120 day Imited warranty on at products.* 

• To order, call us ariytmeMond^ thru Friday 9:00 to 
9:00. or Saturday 9:00 to 5:30. tbu can cal our business 
offices at 603/446-3363 Monday through Friday 9:00 to 
5:30, 

SHIPPING 

Note: Accounts on net torms pay actual shipping 

Continental US: 

• For monitors, printers. Berrxxji Bcx^. arxj computers, 
pay actual charges. Cal tor UPS 2nd-Oay & Next-Day-Air 

• For al other items, add S2 per order to cover UPS 
Shipping. For such items. w« automatcaly use UPS 
2nd-Day-Air ^ no extra charge if ^ are more than 2 
days from us by UPS ground. 


_ PC Connaction 

6 Mill Street 
Marlow. NH 03456 
603/446-3383 


445M 


e For monitors, printers, hard drives, arxl computers, 
actual UPS Blue charge wi be added. For an other 
items, add S2 per order. 

Aleeha and outside Continental US: 

e CaN 603/446-3383 tor mtormabon 


For the IBM-PC (XT & AT) Exclusively 





PC Paradise 5. 


Blast from the past. 

t was five years ago that we and our furry figurehead 
first entered the fledgling PC mail order market. 

At the time, Marlow, NH (pop. 550) wasn’t exactly 
au courant. When we said we needed an 800 number, 
the locals suggested 853. Of course, we were all begin- 
ners then. Our typical customer was trying to figure out 
if he really needed a full 256k of RAM. 

Hey buddy, can you spare a paradigm? 

Over the years, as our mighty mascots romped across 
these pages in various uncompromising positions, our 
customers started using much more 
powerful software and peripherals. 

Now, megabytes of memory, moun- 
tains of storage, glittering graphics, 
and professional printouts are avail- 
able to all. 

Marlow, too, has changed. 

We’ve rebuilt the dam outside our 
clapboard headquarters, and trans- 
formed the old Inn into a showroom 
and training center. But the occa- 
sional horse can still be seen stroll- 
ing down the main drag, chickens 


still pick pecking orders in the parking lot, and the 
Blueberry Festival is still the highlight of the year. 

We haven’t, however, changed our terribly old- 
fashioned way of doing business. We still think that 
you, our customers, deserve only the latest versions 
of products, toll-free technical support, full inform- 
ation on price and availability, and exceptionally 
fast service. 

A T-shirt in December? 

(Or, oniy 5 days by dogsied from Boca Raton.) 

Sure, it still gets a bit cold here in 
Marlow each winter. But we protect 
ourselves with the warm and cuddly 
PC Connection 5th Anniversary 
T-shirt. And now, so can you! It’s 
free to anyone who places an order 
of $500 or more between now and 
January 31. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, call ahead to make sure 
what you want is in stock. 



THOhle yo«r tone with jfoor very own Stfa AnnlvcrMry, 
tll<ottOQ PC CoonectlooTnhlrl Specify L,XLor 
cliBiken't. Ikdtcoeperc oit oiper. 


For the IBM-PC (XT & A’T) exciusiveiy. 


OOOPVnOHT PC oortccnofi ec. ler. 'THE R*a»>4 (>MnACIB^ 8 A TfMJSMmOF PC 00»#CCn0H NC PC OONNECTTM 6 A RBieieREO ’TTWiaiAfW OF PC 00l«CCT)aN. ^ 



■ DEVICE SHARERS 


you define in the installation process. An- 
other menu helps you cancel and end jobs 
prematurely, while a third menu will send 
predefined codes from files that you have 
created. An escape will clear BIGPOP 
from your screen. 

OtKe the MS-IOSP has been config- 
ured, it is effortless to use. It can receive 
jobs simultaneously from all ports and it 
will send the jobs to the printer on a first- 
come, first-served basis. The port status 
lights will glow to show activity on input 
and output ports and will blink if the job is 
buffered. The time-out functions will 
switch the buffer from job to job automati- 
cally, and the form-feed function clears 
each job out of the printer. 

The MS-IOSP manual is massive and a 
little intimidating. However, once you 
start reading it you'll find over 150 pages 
of valuable instructions and other informa- 
tion. The installation section has many pic- 
tures and detailed steps to help you install 
the MS-IOSP and the BIGPOP software. 
The operations section covers all the func- 
tions well, and it includes detailed listings 
and examples of setup strings for most of 
the popular printers. The utilities section 
describes the mote advanced features, and 
the appendixes discuss cabling needs, 
built-in functions, and factory settings. 
There is also a complete glossary of terms 
at the end. 

There are only some minor problems 
with the MS-IOSP. You must tun BIG- 
POP before other resident software like 
SideKick or it will hang up the system. 
Some of the features are quite advanced, 
and the unit may be too much for a novice 
user to handle. The manual often mixes 
examples and discussions of two or three 
PrintDirector models in the same section, 
and it is easy to get confused about a fea- 
ture you may not even have. 

Overall, the MS-IOSP is a powerhouse. 
It’s difficult to find anything else on the 
market with so many features. It gives you 
full control of every input and output port, 
and the pop-up menu makes it a snap to 
change printers and fonts. If you can afford 
the $1,395 price tag, take a real close look 
at this one. 

PRINTDIRECTOR JR. To meet the 
need for low-cOst printer sharers. Digital 
Products has borrowed from its PrintDir- 


ector series to create the PrintDirector Jr. , 
a device that shares one printer with up to 
five PCs. The PD Jr. comes with six fe- 
male'DB-25 connectors, five for serial in- 
put and one for serial output. The box is 
small, measuring about 3 by I0y4 by frVi 
inches, and it is powered by a 35- watt 
transformer attached to the back of the unit 
next to the ports. On the front of the PD Jr. 
ate six status lights, one for each port, and 
a reset button with its own indicator. 

The PD Jr. is completely configured at 
the factory with 256K of buffer memory, 
expandable to 5I2K. Each port is fixed at 
9,600 bps and the time-out period is fixed 
at 20 seconds. The device will eject the last 
page of a print job automatically unless the 
last character in the job is a form feed, and 
it supports both hardware and software 
protocols. The PD Jr. can be factory up- 
graded to the PrintDirector 6, a more so- 
phisticated sharer sold by Digital Products, 
and multiple PD Jr.’s can be chained to- 
gether for sharing more than five ports. 

You connect the device to your PC with 
a female-to-male, straight-through cable. 
The printer is also hooked up with a 
straight-through cable, usually male-to- 
male with DB-25 connectors. Since there 
are no configuration capabilities, you are 
ready to use the PD Jr. as soon as you hook 
up the cables. A status light will glow 
steadily whenever there is activity on a 
port. If the output port is busy, the light 
will start blinking when the job has timed- 
out after 20 seconds. You can cancel all of 
the jobs that ate still in the buffer by push- 
ing the reset button on the front of the unit. 
To cancel only those jobs sent by a single 
PC. you can send a string that includes 40 
plus signs, an exclamation point, a Ctrl-X. 
and two Ctrl-T’s followed by a G. The 
manual is quite thorough, even though 
there aren’t many features to discuss. It 
covers every detail of the installation well, 
and the features of the unit are described in 
an understandable way. There is a special 
section on setup codes for most of the pop- 
ular printers and an appendbt that explains 
cabling requirements and wiring consider- 
ations. 

The PD Jr. was built with features for 
the average user who has simple printer- 
sharing needs. There ate no commands to 
worry about and no hardware or software 
configurations to set. so just about any- 


body can hook it up and u.se it immediate- 
ly. You lose some of the flexibility found 
in other devices, but you may not need to 
pay for it either. If you want an effortless 
printer sharer with a few handy features, 
the PD Jr. may be a good one to check out. 


EXTENDED SYSTEMS INC. 

ShareSpool ESI-2001 
for the LaserJet 
ShareSpool ESl-2076 

The ShareSpool printer sharers were the 
first products offered by Extended Sys- 
tems, a 3-year old company that special- 
izes in sharing devices. One of its new an- 
nouncements. the ESI-2001, is a circuit 
board for the HP LaserJet series II that pro- 
vides three serial inputs to the laser. An- 
other new product, the ESl-2076, is a 
desktop printer sharer with seven serial in- 
puts and one output port to a serial device. 

The ESI-2001 is a small board that fits 
into the I/O slot on the side of the HP La- 
serJet Series II. Three RJ-45 receptacles 
are mounted on the board for inputs from 
serial devices, and a male DB-25 connec- 
tor mns from the board to the back of the 
LaserJet. You connect your PC to the de- 
vice with eight-wire, straight-through ca- 
bles with RJ-45 connectors running from 
the ESI-200 1 to a female DB-25 connector 
on your PC with a RJ-45 receptacle wired 
for DCE. The cables and connectors are 
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ShareSpool l'^l*2001 for the l^aserjel 
ShareSpool KSl-2076 
Extended Sy.slenui Inc. 

6062 Morris Hill Ln. 

Boise. ID 8371 1 
(208)322-7163 

List Price: ESI-2001 . S4V5; ESl-2076. with 
2.'56K . $995; with 5 1 2K. S 1 .095 . 

Requires: BSI-20()I ; HP LaserJet Series II 
with available l/'O port, ESl-2076: Serial 
port. 

In Short: Two capable printer sharers w ith 
the basic features expected in a sharing de- 
vice. 
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Extended Systems offers the ShareSpool ESI-2001 . a board that lets PCs share HP LaserJet Series 
II printers, and the ShareSpool ESI -2076, a desktop printer sharer with eight ports. 


available from ESI, and the pari numbers 
are clearly laid out in the documentation. 

The ESl-2076 is a compact device, sil- 
ting only 3 inches tall, with seven RJ-45 
serial input receptacles, one DB-25 con- 
nector for output to the serial printer, and a 
connector for a 60-watt power supply. On 
the front of the sturdy aluminum casing is a 
button for aborting Jobs and a status light 
showing the results of the start-up self-test. 
You use the same cables mentioned above 
to connect your PC to the sharer, and you 
use a special male-to-male reversing cable 
from the sharer to the printer. 

The baud rates for both devices are set 
on the sharer circuit board. The ESI-2001 
uses jumpers to select 9,600 or 19,200 
bps, three jumpers for each port and one 
for the cable to the laser. To set the ESI- 
2076, you must open the front of the box 
with a screwdriver and set the DIP switch- 
es for each port to a setting from 300 to 
9,600 bps. You can also force a page eject 
at the end of each job on the same switch- 
es. The factory settings are 9,600 for all 
ports and no page eject. 


Both devices use the same five software 
commands to modify the internal settings. 
These commands start with the three-char- 
acter sequence and you can send 

them from your word processor or with a 
DOS COPY command. The end-of-job 
time-out command, which disconnects a 
port after a period of 1 to 255 seconds of in- 
activity, and the reset command, which 
sends a string to the printer after each job, 
affect every job sent to the device. The oth- 
er three commands for sending multiple 
high- or low-priority copies and disabling 
the commands affect only the current job. 

The ESI-2001 and ESl-2076 both come 
with a 256K printer buffer. The ESl-2076 
is upgradable to 5 1 2KB. The devices will 
accept and buffer transmissions from each 
port simultaneously and jobs will be print- 
ed on a first-come, first-served basis. In 
addition, the output port on the ESl-2076 
can be connected to the input port on an- 
other ESl-2076, increasing the number of 
PCs that can share the same printer. 

The documentation is straightforward 
and complete. It describes the device's ca- 


PROTECT ^ 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of PC Magazine 
0 handsome addition to your office or 
home— and protect and organize your 
copies for easy reference! 

PC Magazine Binders and Coses ore 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR MST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE 8INDERS 

Hold your 
issues on 
individual 
snop-on 
rods. $9.95 
eoch; 3 for 
$27.95; 6 for $52.95. 



OPEN 

BACK 

CASES 


Store your copies for 
individuol reference. $795 
each; 3 for $21.95; 6 for $39.95. 



PC MAGAZINE 


499 Eost Erie Avenue * Philodelphia, PA 19134 

Please send □ Binders □ Coses Quonfity 

Payment enclosed $ * Add $1 per cose/ 

binder for postage & handling. (Outside USA, odd $2.50 
per cose/binder ordered, US currency only.) 

Chorge my: 

□ Amex Visa □ MC (Minimum order $15.) 

Cord No. Exp. Dote 

Mr./Mrs JMs. 

n«ow Ptn) ful No n 

Address 

No rO Boo Nuo^ n«n« 

Gty 

State Zip 

*PA residents odd 64b soies lax. 
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pabilities and leads you logically through 
the setup of hardware jumpers and DIP 
switches. The manual explains the com- 
mands completely and provides good ex- 
amples. An appendix describes pinouts 
and connector requirements. 

The ESI-2001 and ESI-2076 are simple 
devices with few frills. Many printer shar- 
ers have status lights to indicate activity on 
the port, yet the ESI-2076 has only one. 
Although generous, the 5I2K buffer may 
be inadequate for printers with heavy traf- 
fic from minicomputers or seven active 
PCs. Overall, however, the ShareSpool 
devices cover most of the basics expected 
in a printer sharer. 


FIFTH GENERATION SYSTEMS 

laical Connection 

Fifth Generation Systems, maker of the 
popular backup program Fallback, has 
created the Logical Connection, a device 
that connects printers, computers, and mo- 
dems to each other in a variety of ways. An 
unobtrusive device measuring 14 inches 
wide. 5 inches deep, and only I inch tall, 
the Logical Connection is made up of four 
serial ports, two parallel input ports, and 
two parallel output ports, all using DB-25 
connectors. You can also daisychain up to 
45 devices with simple twisted-pair c^le 
connected to port 0, a high-speed, RS-48S 
serial port. 

The Logical Connection’s case is made 
of sturdy yet lightweight metal, and it 
comes with a 2S-watt power supply and a 
cable to connect one K? serial port to the 
device. To connect devices going into the 
switch, you will need standard null mo- 
dem cables, female-to-female from the se- 
rial ports and male-to-female from the par- 
allel ports. You can use the same cables 
without the switch to hook up cables run- 
ning from the device to the peripheral. 

The Logical Connection is configured 
entirely through software control using 
two udiity programs provided with the de- 
vice, LCSETUP and POPLC. Using your 
PC as the input device, LCSETUP com- 
municates with the Logical Connection 
through one of your serial ports to port 0 on 
the device. The program uses simple 
menus to lead you through the setup and is 


a pleasure to mn. It shows a descriptive 
picture of the device on the screen, and by 
hitting Ctrl-M you can call up a menu to 
change the attributes of the port you have 
selected. 

Each port can be configured to send a 
form feed to the peripheral each time the 
device switches jobs. In addition, to en- 
sure that the Logical Connection will dis- 
connect and move on to another job when 
there is no activity, you can specify a time- 
out period of 0 to 255 seconds for each in- 
put port. For each serial port, you can also 
specify the communications parameters 
and the handshaking protocol (hardware, 
XON/XOFF, or both). All of the devices 
can be given logical names, such as JOE'S 
PC and SAM’S LASER, and setups can be 
saved on the disk for recall later. 

LCSETUP also gives you an easy way 
to define the relationships between all the 
different devices you’re hooking up. Once 
you set up the name and port settings, you 
can enter up to seven connections that can 
be made to and from the device you have 
selected. The first selection is the default 
connection, and each port can be defined 
as switchable from one port to another or 
fixed to send only to a specific port. 

Although you’ve defined the connec- 


tions, you still haven’t sent them to the 
Logical Connection. To do so, you must 
select a menu choice, press a reset button 
recessed into the side of the box. and hit 
Return within 10 seconds of resetting the 
device. The RUN and STATUS lights will 
light up, indicating that the configuration 
is being changed and stored in a ROM chip 
on the Logical Connection. 

You can temporarily change the config- 
uration with POPLC, a memory-resident 
utility run on each PC sharing the device. 



IwOgkra] Connection 
Fifth Generation Systems 
2691 Richter Ave . #107 
Irvine. CA 92714 
(800) 225-2775 
(714)553-0111 

List Wee: With 256K buffer, $495; with 
256K buffer. $595, 

Requires: Serial port for configuring ports. 
In Short: A compact, well-ikx'umcnied de- 
vice sharer with four serial ports, four parallel 
ports (two in. two out), and flexible, on-line 
reconfiguration capabilities. 
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Quad386XT Turns Your XT Into A 386 



Step up to the power of 386 with 
Quacl386XT from Quadram. It’s the 
first system enhancement to deliver 
uncompromised 386 performance for your 
PC XT. 

The power of 32'bit processing. 

Just plug Quad386XT into your 
PC XT. It’s easy. There are no 
switches or j umpeis to set. Our QVM 
software ensures compatibility and 
flexibility for current and futute 
software applications. The on-boatd 
80386 chip takes charge of your XT 
system with true 32 -bit processing, 
unlimited memory access, greater 
speed, and full PC program 
compatibility. 



QUADRAM 


Multitasking at 16MHz! 

With Quad386XT, your XT acts like a $5000 Compaq 
386 machine. And at 16MHz, Quad386XT gives you 
fast, efficient multitasking. Run your programs concur- 
rently and watch your productivity jump! 

Attention DP managers and VAD/VARs. 

Quad386XT makes perfect sense 
when you want to upgrade or 
custom-tailor a system for true 386 
performance. For more information, 
contact us at One Quad Way, 
Norctoss, Georgia 30093, 
404-564-5566. 

IBM it • indemark of Iniemational Butinett Mt.'hino* Inc., 
Compoq it a trodeffltrk of Compaq Computer Corp.. The Quadram 
logo. QuBd386XT, and QVM are trademark* of Quadram. 
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To make a change, you hit Alt-L and a 
window pops up in the middle of your ap- 
plication, where you can select another 
printer or any device hooked up to the Log- 
ical Connection. You can also change port 
assignments, speeds, and other parameters 
entered in LCSETUP and hit Esc to re- 
move the window. 

The Logical Connection automatically 
converts serial to parallel when it is called 
for in the configuration. In addition, you 
can connect multiple Logical Connection 
units with twisted-pair wire or a modem, 
allowing all devices to share all the peri- 
pherals. You can also establish computer- 
to-computer connections for Uansmitting 
data between PCs, using popular commu- 
nications packages such as Crosstalk or 
ProComm. 

The manual provided with the Logical 
Connection is well laid out and orderly. It 
describes not only the method for making 
connections but also some of the theory be- 
hind them. The explanations for setup and 


■ The manual provided 
with the Logical 
Connection is well laid 
out and orderly. 

hookup are straightforward and easy to fol- 
low, making it easy for even the novice to 
set up the device. 

There is very little to complain about in 
the Logical Connection. You are limited to 
a S12K internal buffer, an amount quickly 
used up if many PCs are hooked to a single 
printer. The procedure requiring you to 
press a reset button before you send the 
configuration information was a bit clum- 
sy. Although some of the more advanced 
features can be a little confusing to set up, 
the manual helps you solve most of your 
problems quickly. 

The Logical Connection is a flexible 
device sharer that offers good user inter- 
face and expandability in a compact box. 
It's easy to install and use, and it can grow 
into quite a little network of shared de- 
vices. It’s well worth checking out. 


GILTRONIX INC. 

Giltronix EZ 
Queue 3326 

The EZ Queue 3000 series, from Gil- 
tronix. is a group of switching devices that 
redirect serial inputs to both serial and par- 
allel ouqjut ports. The 3326 is the biggest 
of the bunch with 24 serial input/output 
ports and two parallel output ports. On the 
back of the hefty metal case are four rows 
of six male DB-25 serial connectors and 
another row of two female DB-25 parallel 
connectors. The front panel is rather stark, 
with only a power light, a fault indicator, 
and a setup light. 

The 3326 comes with a built-in power 
supply, a 2MB buffer, and a cable to hook 
a PC serial port to port A on the device. 
The unit is large, measuring 19 '/a inches 
wide by 1 VA inches deep and standing 4 
inches tall. Female-to-female cables must 
be used from the PC to the 3326, but no 
specific pin combinations are required. 
When you first set up the device, you push 
a reset button that instructs the 3326 to ex- 
amine each active device to determine if it 
is DCE or DTE. It then saves the informa- 
tion and automatically adjusts its signals to 


transmit and receive properly. Cables from 
the unit must always be female-to-male for 
serial printers and male-to-Centionics for 
parallel printers. 

Pott settings are sent from a PC or 
dumb terminal tied to port A on the 3326. 
Giltronix supplies a simple communica- 
tions program that can send changes to the 
unit and receive configuration informa- 
tion. Every port has its own settings for the 
baud rate and parity, time-out period, 
handshaking protocol, automatic header, 
end-of-job form feed, and default printer 
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Giltronix EZ Queue 3326 
GiltrcMiix Inc. 

3780 Fabian Way 
Palo Alio. CA 94303 
(800)531-1300 
(415)493-1300 

List Price: With 256K. $2,345: wiih512K. 
$2,470; with IMB, $2,720; with 2MB, 
$3,220. 


Requires: Serial port. 

In Short: A monster printer sharer with lots 
of features and flexibility, 

CIRCLE W1 ON READER SERVICE CARD 



With 24 serial input! output ports and two parallel output ports, the Giltronix EZ Queue 3326 is the 
biggest product in the Queue 3000 series. It has a built-in power supply and 2MB of RAM. 
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CHECK THE SPECS 

■ DCX (Data Communications 
Exchange) unit allows high 
speed exchange of data 
between computers, printers 
and other peripherals. 

• Powerful 16-bit CPU plus 
multiple high performance I/O 
processors allow super high 
speed transfer of data 
demanded by new faster 
computers and software. 

• Optimum flexibility: Select 
the right combination of serial 
and parallel ports, and set any 
of these ports as a peripheral 
port or as a computer port. 

• Basic unit expandable to 24 
ports by 4-port modules offered 
in serial/parallel combinations. 

• Standard 512KB buffer 
expandable to 4V2 megabytes, 
to handle big print/plot jobs 
and many small ones. 

• Buffer memory dynamically 
allocated to maximize buffer 
utilization. 

• Simultaneous data input and 
output on all ports, so no 
devices are kept waiting. 

• Computer-to-computer 
communication concurrent 
with all other operations. 

• Full duplex communication 
allows file transfer capability 
with many communications 
software packages. 

• Compatible with virtually all 
computers, printers, plotters, 
modems and other peripherals. 

• Pop-up RAM resident PC 
support software allows 
peripheral selection via hot key. 

• Super fast throughput allows 
data to pass through with no 
apparent processing delays. 

• Many user-definable 
parameters including separate 
baud rates, flow control and 
parity for each port. 

• Internal scrial-to-parallel and 
parallcl-to-serial conversion. 

• Cascading capability to 
increase available number 
of ports. 

• Unlimited hotline tech 
support. 

• Designed and manufactured 
in the U.S.A. 


Bay Technical Associates, Inc, Data Commun/ai/(om Products Division 
200 N. Second St., Bay Saint Louis, MS 39520 USA 
Telex 9I0-333-16I8 BAYTECH, Telephone 601-467-8231 or toll-free 

800 - 523-2702 
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for output. These parameters are sent to the 
3326 separated by commas and preceded 
by the port type (P for parallel, S for seri- 
al), the port ID (A-X, 1 and 2), and a co- 
lon. Parameters that don’t change can be 
left out as long as the proper number of 
commas is used. 

The 3326 can operate at bps rates of 1 10 
to 9,600 and use a time-out period of 1 to 
999 seconds. It can accept both hardware 
and software handshaking and send a form 
feed automatically at the end of a job. Each 
port must be assigned as an input device 
and assigned a default output port, or as an 
output port with its own queue number. It 
can also send a header page that shows the 
name of the port that sent the request. To 
increase flexibility, the 3326 requires both 
the input and output ports to have the same 
header and form-fe^ code before it will 
perform the function. 

The 3326 accepts transmissions simul- 
taneously ftom all ports, and the data is 
buffered until the requested printer is 
ready. One of the most powerful features 
of the 3326 is the method it uses to assign a 
printer. Each printer is given an ID, and 
each input port must establish a default 
output port. If more than one printer is as- 
signed the same ID, the device will look 
for the first available one and send the 
printout to it. You can use your word pro- 
cessor, DOS, or a memory-resident pop- 
up utility to switch to a different printer by 
sending a three-character sequence, 
“<>?”, followed by the printer ID. Once 
the job is complete, the 3326 will reset the 
port's destination to the original output 
port unless you ask for a permanent lock 
on the port in your sequence. You can also 
customize the pop-up utility program to 
give each output port a logical name and a 
unique printer selection command. 

The documentation leads you methodi- 
cally through setup and installation of the 
3326. There is also a useful setup form that 
helps you assign names and settings to 
each of your input and output ports. The 
manual discusses the features of the unit 
clearly, and important points are highlight- 
ed throughout. 

The EZ Queue 3326 is a flexible printer 
sharer with all the capabilities you could 
want in such a device. Twenty-four ports 
may be overkill, but the box is available 
with as few as six ports with the same fea- 


tures. If you’ve got lots of computers, lots 
of printers , and a hunger to control them all 
easily, try the Giltronbc on for size. 


INTEGRATED MARKETING 
CORE. 

Data Manager Data 


Net 1551 


The Data Manager Data Net 1551 is a 
printer buffer and device sharer offered by 
Integrated Marketing Corp. Only 2 inches 
tall and about 14 inches square, the Data 
Manager has six serial ports on the back of 
the unit that can act as either input or out- 
put devices. On the front is a switch to re- 
set the buffer, a red error light, and a green 
ready light. 

Tlie unit comes with a built-in power 
supply, and you set up the hardware con- 
figuration with DIP switches inside the 
box . The Data Manager is configured with 
256K of buffer memory that can be ex- 
panded to I MB. Each port can use as 
much memory as it needs, and the memory 
is reallocated to the pool once the print re- 
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Data Manager Data Net 1551 
fntegrateJ Marketing Corp. 

1031-H E. Duane Ave. 

Sunnvvale. CA 94086 

(800)'537-5999 

(408)730-1112 

List Price: With 256K. $745; with512K, 
$845; with 1MB.S945. 

Requires: Serial port. 

In Short: A device sharer with six serial 
ports and basic document control . 
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quest is complete. You connect your PC to 
the Data Manager with a female-to-male, 
null-modem cable with a DB-25 connec- 
tor. You connect output devices such as 
printers, plotters, or modems to the unit 
with a male-to-male cable using DB-25 
connectors. 

The Data Manager is shipped with five 
ports configured as 9,600-bps input de- 
vices and one port set for 9,600-bps out- 
put. You can set each port differently as in- 



The diminutive Data Manager Data Net 155] features six serial ports and a 256K buffer that can 
be expanded to I MB. Hardware corfiguration is done through DIP switches inside the box. 


PC MAGAZINE ■ JANUARY2 6, 1988 
234 






In a direct comparison between 
printer sharing devices, our competition 
would like to remain anonymous. 


• 2, 4 or 6 input ports 

• Serial or parallel output 
•OKhto IMBofRAM- 

often soldered, not adapt- 
able for memory expansion 

• Sequential scanning or 
concurrent input 

• Warranty— 9() days to one 
year 

• Compatible with most 
printers 



HVstm THemclif htt., I9fl7. Ait r nt r x 'nL 


• Up to eight serial input 
ports 

• Serial and parallel outputs 

• C/yncurrent input and out- 
put for all ports 

• Easy, mnni-driiHOi config- 
uration 

• Separate Innul rate, JUm> 
control, parity and messages 
for each port 

• Multiple copy command 

• Priority print command 

• User-de finable print 
direction 

• Field expandable memory 
up to 2MB . 

• Printer emulation cixies 
and prompt / response 
messages stored in RAM 


• Automatic top-of-form 
generation 

• Self-testing features 

• Buffer clear, pause and 
top-of-form controls 

• IJiDs display buffei' 
status, current pcmt activity 
and printer reculy 

• Optiomd parallel /serial 
cmwerter 

• ( 'Ajmpatible with virtually 
all printers and plotters 

• Quality and reliability 
backed by a one-year war- 
ranty: lifetime warranty 
optional 

• Unlimited SOOH hotline 
supfxirt 

• UL approved 



LASERNET™ allows up to eight users to 
quickly and easily share any two printers 
or plotters. 

For the advanced features you demand from 
a printer sharing device, at an attractive price. 
LASERNET is your only choice— for general 
business, CAD/CAM and desktop publishing. 
And, after 23 years of market leadership you 
know that Western Telematic will continue to 
support its products and customers for years 
to come. So, don’t get left holding the bag. Call 
us now for a FREE brochure at (800) 854-7226, 
in California (714) 586-9950. 


III". 

MiMLFIBERNET 

A Product of Western Telematic Inc. 

i w*st*m t«l*frMitlc inc. 5 sfrr/iri^. imn«, California 92718 
(800)854-7226 • in calipmia (714) 586-9950 • telrc 467741 


I 


CIRCLE 166 ON READER SERVICE CARD 


■ DEVICE SHARERS 


put or output with speeds from 300 to 
38 ,400 bps . For output ports , you can send 
an automatic form feed or Esc-E (for La- 
serJet resets) at the end of the job, set the 
handshaking protocol to DTR or XON/X- 
OFF, and make the port bidirectional or re- 
ceive-only. You can set input ports to se- 
lect an output port automatically, use a 
time-out of 1 5 or 60 seconds, and use DTR 
or XON/XOFF for handshaking protocol. 

Once you've powered up the unit, you 
can use software commands to input ports 
to control the Data Manager. Each com- 
mand starts with a three-character se- 
quence, and is followed by the 

command parameters. You can force a 
print request to time-out, sending it to the 
printer immediately, or you can set the 
time-out period from 0 to 2SS seconds. 
You can override the default output port or 
send the data to a distribution queue that 
routes it to the first output device available, 
starting with the lowest port. You can also 
print multiple copies of a document. 

The user manual we reviewed was a 
preliminary copy containing just enough 
information to set up and use the Data 
Manager. It includes a brief description of 
the port pinouts, an explanation of the DIP 


■ The Mega-Link is 
simple to use with few 
settings and features to 
worry about. 


switch settings for input and output ports, 
and a description of software commands 
and how to use them. There is also a dis- 
cussion of the difference between hard- 
ware handshaking (DTR/CTS) and soft- 
ware control (XON/XOFF). 

There’s room for improvement with the 
Data Manager. The cover that gives you 
access to the DIP switch is flimsy and diffi- 
cult to open. Status lights to indicate activi- 
ty would be a welcome addition. The abili- 
ty to have both hardware and software 
handshaking instead of choosing one or the 
other would help, too. 

The Data Manager is a simple device 


with few frills but all the basics of a good 
printer sharer. If you only need to share se- 
rial printers and occasionally another de- 
vice, like a modem, the Data Manager 
may be all you need. 


INTELLICOM INC. 

Mega-Link 

Mega-Link, the four-port buffer from In- 
tellicom, is a printer-sharing device for 
people with simple needs. Resembling an 
external modem, the Mega-Link has one 
parallel input port, two serial ports for in- 
put or output, and a parallel output port 
mounted on the rear of the unit. It comes 
standard with a 256K buffer and is expand- 
able to I MB. 

The Mega-Link is powered by a 17- 
watt transformer connected to the back of 
the unit. You configure the port setting 
with DIP switches mounted on the board 
inside the metal case. To hook up a parallel 
port from a PC to the unit, you tun a stan- 
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Mega-LJiik 
Intellicom Inc. 

9259 Eton Ave. 

Chatsworth, CA 9 1 3 1 1 

(818)882-8877 

UK Price: With 256K, S349. 

Reqinns: Serial or parallel port. 

In Short: An automatic printer sharer with 
siniple features for small configurations. 
CIRCLE eaa ON HEACeR SERVICE CARD 


dard parallel printer cable from the com- 
puter to the (Tentronics input port on the 
back of the device. You can hook up two 
other PCs to the serial input/output ports 
on the Mega-Link using female-to-male, 
straight-through cables with DB-25 con- 
nectors. You will need a male-to-male null 
modem cable with DB-23 connectors to 
connect a serial printer to the serial in- 
put/output ports, and you can use a stan- 
dard parallel printer cable to hook up the 



The Mega-Link is a four-port buffer from Intellicom Inc. To change sellings, you slide the bottom 
(ff the case open to expose a circuit board with DIP switches. 
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SECONDS 

TO FIND ANY INFORMATION 
ON ANY DISK 


lACCESSAFILEl 

COMPUTER DISK FILING SYSTEM 


Sooea- cfou ttuuteff, ^inAt cvee^ cind 
eacA eveek tAeneei^ten. 


★ FILING SYSTEM — more than just storage 

★ Provides INSTANT RETRIEVAL information 

★ SAVES TIME 

★ IDENTIFIES CRITICAL DATA 

★ COMPATIBLE WITH ANY EXISTING SVSTEM 

— no need to reorganize ' 

★ Eliminates “BYTE ROT” storage problems 


/ INTRODI 


INTRODUCTORY OI^ER 


When you purchase I set of che 
ACChSSAE-ILl- C'OMPUTER DISK 
Ml .lNCi SYSTEM (one Compuierside and 
one 3^istcr Hies) we will send you at niT 
■Tost a M>v of ACCliS^AEILli HIGH 
1 I’liRRirtMANCE DISj« of ywr climee. 
I ACCI SjUfII-E high PERPORMANC'E 
"risks elected from the highesi 
‘alippine ibvcK in the industry. (These elite 
uualiiN di^ks have a inaij miiIiiT up to 
|35.(K) U,S Tk)X d cp c Mffig ^ 


FROM ANYWHERE IN USA AND CANADA 


CALL -800-661-9957 


Hi, I'm SuzuuK.t work as a vecreury at The 
^per Pnnimg Group Because I use the 
Acccssahle wstem ( cnpoura|e you to buy your 
Accessalile Computcnide and y^r Accessatile 
Transfer Files and scan using it right avk^. I 
found it has saved me lime and hustratiun The I 
system has paid for itself many times I can fine I 
any Hem instantly. 


STATE/ ZIP/ 

CITY: PROV. POSTAL CODE 

PHONE: RES, { ) BUS- ( ) 

For my bonus disks please send me: 

Q S’/i" □ S sided D S density D ^ TPI 

O S'/a" □ D sided □ D density □ 96 TPI 

□ 8” □ H.D. 

\ A rsfsroo k accessafile Canada corporation 

I AUwtwwArlLt I I68I5 - n? Avenue 

Edmonton. Alberta. Canada T5M 3V6 
Phone: (403) 455-4113 
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Gomf?(jt£e/oi^e 


(USE BESIDE COMPlTERl 


1R)R lONG TERM STORAGE) 


YES, PLEASE SEND ME: 

Ac<»ssafile Computerside ^ S49.95 U.S. each $ 

Accessafile Transfer Files @ $49.95 U.S. each $ 

Shipping and handling $10.00 U.S. each $ 

TOTAL U.S. $ 

Disk Size: □ 31^* □ 5Va" □ 8" 

□ Enclosed is my chectemoney order Charge to my □ Mastercard 

□ American Express 

Card Number: Commencement Date: 

Signature: Expiry Date: 

NAME: 
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parallel output port to your printer. 

Instead of including technical details 
about each setting. Intellicom provides a 
diagram of 22 possible configurations of 
PCs and printers that could be hooked up. 
You find the layout that matches what you 
want and set the switches accordingly. 
You can configure up to three PCs as input 
devices but only two devices as outputs. 

The Mega-Link switches ports and 
printers automatically, and you can't 
change its operation under software con- 
trol. On the front panel arc four buttons, 
one for manually selecting your input 
ports, one for switching manually between 
output ports, one for “clear,” and one for 
“copy." The clear button pauses or clears 
the print buffer. The copy button tells the 
device to send to the printer up to 250 
copies of the document being received. 
Above the buttons are six status lights, one 
indicating activity for each of the four ports 
and two for showing that the pause and 
copy buttons were used. 

To change the features of the Mega- 
Link. you slide the bottom of the ca.se open 
to expose a circuit board with DIP switch- 
es. You can set the Mega-Link to pause be- 
fore or after each page is printed, a nice 
feature for single-sheet-feeding printers. It 
can also be set to send an automatic topnrf- 
form after each job is finished. You can se- 
lect automatic input mode, and the Mega- 
Link will sense input activity on a port and 
connect to it until nothing is received for 
IS seconds. If you want to disable the fea- 
ture. you can set the switches so that the in- 
put port can be selected only with the but- 
ton on the ftont panel . 

The documentation is brief, containing 
just enough information to set up the de- 
vice. The configuration diagrams are help- 
ful in setting up your printers, but you have 
to read the section on selecting options a 
couple of times to understand it. There are 
simple explanations for the DIP switch set- 
tings, but there are no pinout diagrams in 
the manual. 

The Mega-Link is an automatic A-B-C 
or matrix switch, and you shouldn't expect 
much more. The time-out delay is fix^ at 
1 5 seconds unle.ss you turn it off by dis- 
abling the automatic sharing. You only 
have one parallel input port, so other PCs 
must use their serial ports or use a convert- 
er, even though they are close enough for a 


parallel connection. Although you have a 
256K buffer, the Mega-Link will automat- 
ically split it into two 1 28K buffers when 
there are two printers present, instead of 
sharing it. 

The Mega-Link is simple to use, with 
few settings and features to worry about. If 
you have only two or three people who 
need to share a printer, it may be all the 
printer sharer you need. 


QUADRAM CORP. 

Microfazer VI 

The Microfazer VI is another device in a 
long line of printer-support equipment of- 
fered by Quadram Corp. over the years. A 
printer-sharing device with four serial 
ports and two parallel ports, the Micro- 
fazer VI can switch the input from one to 
five computers out to up to five output de- 
vices. It comes with a 256K buffer that you 
can upgrade to 1MB of memory, and you 
can daisychain multiple units to expand 
your capabilities. 

The flat, rectangular box has six female 
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Mkrofazer VI 
Quadram Coff>. 

One Quad Way 
Norcross. GA 30093 
(404)564*5566 

List Price: With 256K. S695; with 512K, 
$795; with 1MB, $995. 

Requires: Parallel or serial port. 

In Short: A versatile printer sharer for both 
parallel and serial operation. 
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DB-25 connectors on the back of the unit 
with a connection for a 35- watt power sup- 
ply. On the ftont of the unit you'll find a 
status light and a reset indicator to the right 
and a status light for each port to the left. 
Next to each light is a push button used to 
configure the Microfazer. 

All connections to and from the Micro- 
fazer are made with straight-through ca- 
bles. You use male-to-female cables from 
the PC to the device and male-to-male ca- 
bles from the unit to serial printers. Parallel 



Quadram' s Microfazer VI accepts data from all its input ports at once and dynamically allocates 
the buffer memory as needed. Port settings are entered using the buttons on the from panel. 
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Ah, the big idea. Everyone 
has one. But not everyone can 
afford a plotter to plot one on. 
Which got us thiriking. What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 
Plotter. For only $4900 any architect, 
engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 

It can draw straight lines, 
smooth arcs and perfectly-formed 
characters. All on C and D-size 
drafting film, paper or vellum, 
using eight cMerent pen colors. 

Furthermore, it works with 


just about any PC, such as the 
HP \fectra PC and IBM PCk. As 
well as popular PC CAD programs 
like \fersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now 
For a brochure and sample plot, 
call 1 800 752-0900, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$4900.* 

The drawing shown below was produced on the 
HP DraftPro with VersaCAD software 

IJgfl HEWLETT 

mUnJa Packard 

UerssCAD is a registered uademaik of T & W Systems AutoCAD is 
a registered trademark of AutoDesk. Inc ‘Suggested U S bst pace 
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How to pull off a fantastic 
HP plot for only $4900. 
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printers are hooked up using standard 
male-to-Centronics cables. The Micro- 
fazer comes factory-configured to share 
four serial inputs and one parallel input 
with one parallel output. 

Settings for the input ports are entered 
using the eight buttons on the front of the 
unit. You push both the status and reset 
buttons, then let up on the reset button until 
port 3 and the status light blink. You re- 
lease the status button and press port 3 to 
start the configuration. After you press a 
button to select a port, you can change the 
baud rate, set a time-out period of 20 to 
200 seconds, turn on auto-form-feed, and 
set the handshaking protocol. Port 6 is al- 
ways selected as a printer port. 

The Microfazer accepts data from all 
input ports at the same time and dynami- 
cally ^locates the buffer memory as need- 
ed. Print jobs ate sent to the printer on a 
first-come, first-served basis, and the port 
status light will stay on when there is activ- 
ity on the line. If a job was buffered, the 
Microfazer will blink the port light until 
the job is complete. With the form-feed 
option set, the unit will check the last char- 
acter in the job and eject the page if the 
character is not a form feed. You can clear 
the device by pressing the reset button on 
the front of the unit. 

The unit comes configured so that all 
output will go to port 6 automatically. 
However, if you have multiple output de- 
vices, you must use printer-selection codes 
to select the desired port. The codes start 
with a Ctrl-T (T) and are followed by the 
number of the desired port. If you have no 
specific printer in mind, you select the next 
available printer by substituting an “X" 
for the port number. You can send the Mi- 
crofazer a command to send a string of 
characters at the beginning and the ending 
of each print job. The Microfazer has a 
special temporary graphics mode that dis- 
ables the commands in case an application 
sends binary characters that may contain a 
Ctrl-T. You send two Clrl-T’s and a G 
(TTG) to the port, and further control 
codes are ignored until the port times-out. 
You may have difficulty sending these 
control sequences with your word proces- 
sor, so you may have to put the codes in 
DOS files and send them with the COPY 
command instead. 

The manual is adequate and covers 


most of the Microfazer’s features well 
enough to troubleshoot problems. Cabling 
and commands are described well, but the 
section on setting internal registers is a lit- 
tle brief and somewhat intimidating. The 
section on selecting printers from within 
an application incorrectly describes setup 
strings for Lotus 1-2-3, using the Slash key 
instead of the Backslash. Overall, you 
should be able to set up the Microfazer 
without having too much trouble using the 
manual. 

This device is certainly flexible, but it 
could be easier to use. Many of the other 
printer sharers use a three-character ASCII 
lead-in code instead of Ctrl-T to indicate 
that a command is coming. In this way, all 
word processors can send the codes with- 
out problems. Also, it would almost be 
easier to have DIP switches instead of us- 
ing Quadram's push-button scheme to 
configure the device. Watching registers 
and toggling settings is a throwback to the 
Altair days, and many other manufacturers 
now use screen-oriented setups and pop-up 
menus. 

Once you get the Microfazer set up, it's 
an easy device to use, especially if you 
have only one printer. The buffer can be 
expanded for larger print jobs and has 
enough ports to handle a typical printer- 
sharing environment. If you don’t mind a 
sending a few Ctrl-T’ s to change the de- 
vice’s settings, the Microfazer may be a 
valid choice for your printer-sharing 
needs. 



ROSE ELECTRONICS 

Master Switch 

The Master Switch is one of an extensive 
product line of switching devices offered 
by Rose Electronics. Billed as a network- 
ing switch, the Master Switch controls and 
buffers nine serial devices including com- 
puters, printers, and modems. You attach 
serial input devices to the unit using null 
modem cables. Since you can have a vari- 
ety of serial output devices. Rose Electron- 
ics offers numerous cables for use on the 
Master Switch. 

On the front of the rectangular metal 
case is a green power light and two but- 
tons, one for selecting ports and another 


for advancing paper. In addition, there are 
three red status lights and nine red port-sta- 
tus indicators that show activity on the 
lines. On the back of the unit is a receptacle 
for a 12- watt power supply and nine fe- 

■ The Master Switch is 
very sophisticated. It 
provides you with just 
about any feature you 
could possibly want on a 
serial device sharer. 


male DB-25 connectors for attaching ca- 
bles. 

You change the characteristics of each 
port by attaching your PC to port 0. Using 
a communications program such as Cross- 
talk or ProComm, you activate the unit by 
sending the command “!@C”. The Mas- 
ter Switch will respond with a prompt for 
commands, and you assign unique settings 
to each port. You specify a time-out period 
of 0 to 255 seconds, give each port an 
eight-character name, modify the com- 
mand sequence to a code besides 
and identify the port as a computer, print- 
er, or modem. You set up a default desti- 
nation for each input port, and you can en- 
able or disable time-outs for nonprinter 
output ports, set the communications 
spe^ of each line, establish a suing to be 
sent before each job, and configure the 
port to send a form feed at the end of the 
job if desired. Each port can also be as- 
signed a high or low priority . 

The Master Switch is a very sophisticat- 
ed device sharer. Although the form-feed 
option is set, the Master Switch will check 
the last character and send a top-of-page 
command only if it is not a form feed. The 
buffer can store up to 64 jobs in a queue, 
and it dynamically allocates as much 
memory as a port n^s to complete a job. 
It understands the signal difference be- 
tween a printer and a modem, and you can 
set any two ports for uninterruptible opera- 
tion. It also supports both XON/XOFF 
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The Master Switch from Rose Electronics controls and buffers nine serial devices including 
computers, printers, and modems. The buffer can store up to 64 jobs in a queue. 


Subscribe to 
PC Magazine 
and save 62 % 

You’ll receive in-depth and 
comprehensive product evalua- 
tions and comparative hardware 
and software evaiuations from PC 
Labs, the publishing industry's only 
testing iaboratory. 

You’li receive new applications, 
power tips and special reports de- 
signed to add more power and flexi- 
bility to your IBM/MS DOS-stan- 
dard system. 

And you’ll network with other 
users and discover routines and 
techniques that can save you time 
and money. 

Subscribe to 
PC Magazine 
today! Send the 
coupon to; 

PC Magazine- 
RO. Box 51524 
• Boulder, Col- 
orado 80322-1524 
(XT call TbU-Free 
l-80Ch525-<m3 
(in Coiorado 
1-303-447-9330) 
now! 



protocols and hardware handshaking. 

The Master Switch will accept some of 
the configuration commands mentioned 
above from any input port. Using a word 
processor or DOS text file, you can change 
the destination port, time-out. and com- 
munications rates. You can print the status 
of each queued job and cancel one if neces- 
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Master Switch 
Rose Hlcctninic.s 


FILE 


P.O. Box 74257 1 
Houslon.TX 77274 
(71.^)933-7673 

List IVicc: WiihWK. S749: with 256K. 
SH49; w ith 5 1 2K , 5949; with 1 M B . S 1 . 149 
Requires: Serial port. 

In Short: A rull-t'eatureJ device sharer that 
controls up to nine senal devices. 
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sary. To make things easier, you can buy a 
package from Rose called Master Link, a 
memory-resident program that pops up in- 
side your applications and sends com- 
mands using the PC function keys. You 
can set up each key with a description and 
a command sequence and use them to send 
the commands to the Master Switch. 

Rose Electronics has created an excel- 
lent user manual. In 25 pages it clearly de- 
scribes the signals required for parallel and 
serial cabling and what you should expect 
from the switch. It describes the configura- 
tion process simply and explains each 
command clearly. There is a command 
summary in the back. 

The Master Switch provides you with 
ju.st about any feature you eould want on a 
serial device sharer. It also comes in differ- 
ent mixes of serial and parallel ports so you 
can easily match it to your current configu- 
ration. When you add a little more memo- 
ry to the standard 64K buffer, this becomes 
a device worth investigating. 

MAGAZINE ■ JANUARY2 6. 1988 
241 


• send me PC Magazine 
for; 

□ 22 issues (one year) for 
$29.97. Save 54% ! 

□ 44 issues for only $49.97. 
Save 62 %! 

Savings based on annua) single-copy price of 
$(M.90. 


MR. MRS. MS. PLRASKPRISTn'LLNAME 


COMPANY 


ADDRESS 


CITY 


STATE ZIP 

Add $22 per year for postage outside USA. 

US currency only. Please allow up to 60 days for 
delivery of first issue. Basic annual subscription 
price Is $39.97. 4ZKA 







■ DEVICE SHARERS 


SERVER TECHNOLOGY INC. 

EasyPrint EP-700 

The EasyPrint EP-700 is one of many de- 
vices from Server Technology that t^e a 
different approach to sharing printers. In- 
stead of building a box with firmware to 
control buffering, baud rates, and setup 
codes, the EP-700 uses a PC with special 
software as a server to control one serial 
printer and one parallel printer. 

The main component of the EP-700 is a 
CrossPOINT switch, a metal-enclosed 
control switch that's a little larger than a 
pocket dictionary. The switch has eight 
status lights on the front of the box for 
monitoring activity on each port and a con- 
nector for the 5- watt power supply. On the 
back are eight modular jacks for seven in- 
put devices and one output device. The 
EP-700 depends on a central PC to buffer 
and send output to the printers . 

To start your system, you designate a 
PC with a hard disk as a hub PC. You in- 
stall a COM-2 board, supplied with the 
EP-700, to add two more communications 
ports to the hub. A flat, six-wire cable 
from a DB-9 connector on one of the ports 
connects the PC to one of eight modular 
jacks on the switch. Another flat cable 
from port 8 on the switch to the second port 
on the COM-2 board sends output back to 
the hub PC. Once you’ve installed the hub, 
you can connect up to six more PCs to the 
back of the device using six-wire cables 
and DB-25 or DB-9 connectors provided 
with the package. 

The EP-700 comes with seven floppies, 
one for each PC on the switch. You install 
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tjlsyPrinl EP-700 
Server Technology Inc. 
l40KiferCl. 

Sunnyvale. CA 94086 
(800)232-7729 
List Price: S899.95 

Requires: One serial port per PC and one PC 
with a hard disk and a serial and parallel port. 
In Short: A communications switch with a 
network look and basic features. 
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and run memory-resident software on the 
hub PC to control the printers attached to 
COM 1 and LPTl , using about SOK in the 
process. On each satellite PC, you use a 
slightly different command to activate 
similar memory-resident software, using 
about 20K, to control your printer output 
to the hub. When you send information to 
your printer port on a satellite , the software 
reroutes the data to the switch; the data is 
then sent to the COM-2 board on the hub 
PC. The software on the hub PC spools the 
information first to the hard disk and then 
to one of its printers. 

The EP-'700 comes with two manuals, 
an installation and quick setup guide and a 
reference guide. The installation guide is 
very brief, showing a picture of the way 
the PCs should be hooked up, some simple 
instructions for cormecting the cables, and 


a short description of how to start the soft- 
ware. The reference guide gives you two 
pages on installing the hardware and six 
pages on installing the software. The re- 
mainder of the manual describes the soft- 
ware that runs on the hub and satellite PCs. 

There are few special features in the 
EP-700. On the hub PC you can specify an 
initialization file and a termination file for 
each printer that will contain characters to 
be sent at the beginning and end of the job. 
On the satellite PC you can indicate which 
printer or hub will receive the data, and the 
time-out period needed to determine the 
end of the transmission. The EP-700 soft- 
ware also has forms control, which will 
stop the printing until you change the 
forms in the destination printer. 

The EP-700 is a little bit clumsy and not 
really made for the first-time user. The 
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TIME IS MONEY. 

SPEED IS OF THE ESSENCE. 
INTRODUCING 
THE SEIKOSHA* SBP-10. 


The only 800 cps printer with 18 pins in a single head. 





We’re Seikosha America Inc., established in 1985 to be the 
North American arm for SEIKOSHA-branded printers. 

T\vo decades ago. we began to design and manufacture 
high quality printers for Original Equipment Manufacturers 
(OEM) ... our name unknow-n by users like you. But our 
tradition of making quality technological products goes 
back nearly a hundred ^ears (v\e're the world Is leading 
manufacturer of precision timepieces including SEIKO. 

, Pulsar and Lorus). Today, our goal is to be the first 
among printers with a name you can recognize 
and trust. 


Seikosha 

Ameiica Inc. 

i’ Tfechnology with the Human Tbuch V 




■487, Setkotha Amertra inc lill MxArthurShixl.NtahwAh. Nj074V> ) 

trademarks: Epson— S. Epson Corp.. IBM — Imemaciontf Busineu Machines COrp. 
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As an MIS or data processing professional, you know 
how important high speed, efficiency and reliability are 
in a computer printer. An outstanding printer is worth 
its weight in gold because it will save you time, effort 
and money . . . 

Introducing the SEIKOSHA SBP-10. It'll supply 
you with all the essentials. At a speed of 800 characters 
per second, the SBP- 10 is an efficient, rapid-fire docu- 
ment producer. It lets you be 
more productive and cost- 
effective. The SBP-lO's 18 pins 
provide you with shtirper resolu- 
tion. We are the only manufac- 
turer to introduce 800 cps cind 
an 18 pin single-head in the 
same printer. 

FEATURES TO MEET YOUR 
NEEDS 

• 800 cps draf^'400 cps corres- 
pondence/200 cps NLQ 

• 18 pin wide carriage 

• Rear/bottoiu'front paper feed 


• Epson ESC/P and IBM Proprinter emulation 

• Parallel and serial interfaces standard 

• Bidirectioncil push/pull tractor with paper parking 

• Front panel print mode controls with LCD readout 

• Accepts up to 3 font cartridges simultaneously (2 font 
types per cartridge) 

• Outstanding warranty 
PERSONAL TOUCH SERVICE 

Producing an outstanding printer is only half the story. 

The other half is service. 

It includes such things as; 

• A National Hotline number 
. 150 Authorized SEIKOSHA 

Service Centers in the 
United States and Canada 

• Immediate shipment — 
within 24 hours. 

Call today for a FREE copy 
of the new SEIKOSHA 
CAPABILITIES BROCHURE: 
1-800-422-7768 or 
1-201-529-4655. 




$99^ 


3Ma 
Rdy on Dac- 

Ease of Use. 


The world's best 
selling, full featured, fastest 
to install accounting package. 

DaC'Easy. Still the only full featured, higher 
performance accounting software that can 
nelp you make your fortune — without cost- 
ing one. 

That's why, worldwide, hundreds of thou- 
sands of smart business people have already 
chosen C^c-Easy Accounting to computerize 
their companies. 

Dac is perfect for your business or profession. 
From fast food to floristry to general retail. 
And for services like law, medicme, dry clean- 
ing, real estate, accounting, consulting, 
automobile repair, dentistry, and interior 
decorating. 

Powerful Dac-Easy Version 2.0 has an 
advanced design that combines complete ease 
of installation and use with amazing system 
flexibility. It can help you make better deci- 
sions. Act faster. Manage smarter. Whether 
you have one company. Or several. Many 
departments in your company. Or one. 
Hundreds of employees. Or few. 


As slick as any on the market, Dac 2.0 . . . 
features context-sensitiw help, user-defined 
colors, unambiguous error messages, protec- 
tion against out-of-balance entries, pop-up 
windows, well-conceived menus and intelli- 
gent function-key assignments. Dac 2.0. . . 

IS simply superb." 

PC WEEK 


Dac-Easy Accounting has everything you need 
to run your business at peak efficiency. Seven 


i7e other companies try to market old 
technology at new prices, Dac offors you new 
Dac-Easy Accounting 2.0. With modem inter- 
' ' ' ‘ ' p best 


old technology. 


KEVIN HOWE, PRESIDENT 
DAC SOFTWARE 


npany, 

departmental. It provides over 700 manage- 
ment reports. Records three-year history. 
Makes billing fast and simple tor service or 
invento^ based companies. Supports point- 
of-sale invoicing. Offers complete financial 
analysis. Includes on-line and patch process- 
ing. And much more. Plus, free start-up sup- 
port is available for first time users. 



Inventory, I 

Order, Billing and Forecasting. Data entered 
once is automatically posted to all modules. 

And Dac-Easy provides sample Chart of 
Accounts whicn most businesses can use with 
little or no modification. 


Our other Version 2.0 products can make the 
accounting process even easier for your com- 
pany. Dac-usy Mate allows you to view 
accounts, customer, product or vendor files on 
screen and print to screen; plus it has a fast 
b^kup utiliW that compresses your files with- 
out leaving the program. With Dac-Easy ReRart 
you can quickly create custom reports, plus 
port any file to spreadsheet or database. 
Accountmg Tutor includes a fast primer on 
accounting for your company, illustrations 


of the many types of management reports, 
and step-by-step examples ot c ^ ' 


F common busi- 


ness uses. 


Dac-Easy. The accounting system designed for 
small business America. 


EDITOR'S 
CHOICE 

. 1985-1987 

Dac -Easy Accounting staged an astounding 
coup in the accounting category .. .of the 
World Class Awards.” 

PC WORLD 

The nation 's top-selling accounting program. 
A flexible, inexpensive package with many 
unexpected features; surpasses the original 
version in look, organization, and ease of use. 
Dac-Easy Accounting continues to have a 
lineup of extras you'd expect to find only in 
expensive, high-end pro^ams." 

PC MAGAZINE 



Now, the only 
hill featured 
accounting 
system you 
can set up & 
begin using 
in minutes. 

!• Turn hours into 
seconds by using the 
optional sample Chart of 
Accounts. It contains over 255 accounts 
and is fully modifiable. 

Answer five simple questions and 
you're ready to enter existing customers, 
vendors, products and services. 

3 . Version 2.0 automatically sets up 
financial statements, interface taole, finan- 
cial ratios and miscellaneous debits & 
credits. 

4. Press F7 key to set up existing inven- 
tory, customer and vendor balances, all 
updated instantly throughout the system. 
Vou'U be able to print invoices — and start 
making money — just minutes after 
installation. 

5 « Questions? See our totally new and 
expanded manual, which is tilled with 
helpful hints, examples and illustrations. 
Or, press FI for instant context-sensitive 
help. Plus, new Dac-Easy users receive ten 
minutes free support. 




lion Small Businesses 
Easy Software... 
Power. Wue. 



$ 69.95 

Complete payroll 
management with the 
fastest selling payroll package. 


Dac-Easy Payroll outperforms programs cost- 
ing hundreas, even thousands, more, it can 
give you complete payroll related information 
on every employe. It can stand-alone or inte- 
^te perfectly with our Dac-Easy Accounting. 
And It can make your payroll quick, easy and 
hassle free. 


Dac-Easy gets rid of the pain, problems and 
pressure of manual payroll. It automatically 
computes government withholdings (includes 
tax tables Tor federal, fifty states). Processes 
payroll and makes payroll entries to the Gen- 
eral Ledger automatically. Dac-Easy also auto- 
matically calculates earnings codes for sales 
personnel by percent of gross or flat rate. 


Dac -Easy Payroll . . . not only manages 
payroll, but assists in kerning track of person- 
nel. It rates a 'best-buy.' '* 

IEEE SOFTWARE 

I've seen payroll packhges selling for $500 
and up .. . this program ts fust as good." 


IN BUSINESS 


With Dac-Easy, you gel W-2 printing with spe- 
cial flelds, departmentalization of earnings and 
deductions, calculation of tips deemed as 
wages, fast check reconciliation, full manage- 
ment reporting. It supports hourly and sna- 
rled employees. Hanoles weekly, biweekly, 
semimonthly, and monthly processes. And 
accommodates unlimited number of employ- 
ees with up to 1,000 departments. 

You1l have quick access to vital information on 
employees. Like hire or termination dates, 
overtime, raises, reviews, vacation time, birth- 
days, sick leave, etc. Using Dac-Easy Payroll, 
you'll be able to create custom reports from 
such data to help you manage personnel even 


better. And Payroll Tutor provides a primer 
plus examples of management reports and 
everyday applications. 



$ 149.95 

Five great software 
packages, one low price: 
The Dac-Easy Bonus Pack. 


Save nearly 60% on suggested retail price of 
five tremendous products when you buy the 
Dac-Easy Bonus Pack. Includes tne Dac-Ea^ 
Accounting 2.0, Dac-Easy P^roll 2.0, 
Dac-Easy Accounting 2.0 and Payroll 2.0 
Tutors, plus popular Pop Up DeskSet Plus! 



$ 49.95 

Absolutely the best 
value in word processing 
today: New Dac-Easy Word II. 


Dac-Easy Word 11 is a snap to install and even 
easier to use. It has a 90,000 word spell checker/ 
dictionary with word search option, mail 
merge database, pull down menus, speed keys 
for power users, gratifyingly fast editor, com- 


I~or reasons above and betfond the vrice, 
Dac-Easy Word II is immediately likable . . . 
The program abounds with conveniences char- 
acteristic of its more expensive counterparts." 

PERSONAL COMPUTING 


plete windowing (up to four on one screen), 
automatic hyphenation, automatic headers 
and footers, full featured block command 
menu, context-sensitive help, and supports 
well over 2(K) printers. 



$ 49.95 

An exceptionally 
easy, fantastically flexible, 
amazingily affordable database. 


Using Dac-Easy Base, you can quickly orga- 
nize, locate, and sort all types of alphabetic and 
numeric data. Like birthday or Christmas card 
lists, menus, inventories, addresses and phone 
numbers, etc. Designed for the beginner. Base 
has many power features, too! You can main- 


LJac -Easy Base is similar to dBase ll in 
appearance, yet it improves upon it in ease of 
use, system limits, on-line help . . . and screen 
report layouts. The entire package is eminently 
user friendly." 


PC MAGAZINE 


tain unlimited number of records with up to 
60 fields per record. Base includes program- 
ming language/ MemoWriter, full reporting, 
dBase II compatibility, and more. 


30 Day Wonay Bach Guafmlaa: UnccnMonal 9 uafaniee on al pretl- 
ucts bougN (Wacify fnxn Oac SoRwara Haas chatges) 

Minimum I la rdwafa n aqul r a m enl i : AIDec-EagyproducttrunonlBW 
PC or convabtuaa. 2 dak dmaa. MS-DOS or PC-OOS ZO or laier. ao 
column pnmar able to pnnt 132 column in compre ss ed mode, color or 
monochrome monaor. 2S6K mamcn (Male raguras 384K) Trademarks: 
IBM PC-OOS MS-DOS dBaaa H. Dai^Eja^ iradamark ol Dac Sobware. 
Inc.. 4001 Spnng VMey Rd . Bldg. IIO-B. DMtoa. TX 7S244. (S’A' & 3'/0' 
DoksavaMile) 

CODE #!20 


See Your Local Dealer or 
To Order Call Toll Free 
1-800-992-7779 
In Texas 214-458-0038 
In Canada, 1-800-387-9674 


^dac 


software, inc. 


CIRCLE 107 ON READER SERVICE CARD 


■ DEVICE SHARERS 


manual spends a lot of time dealing with 
hardware intemipts and port addresses. 
The section on error messages suggests 
that you use DEBUG in some cases to 
troubleshoot problems. The fonms<ontrol 
feature requites you to leave your applica- 
tion and run a program to change the form 
and send a disk file to the hub. If you are 
the owner of the hub and the printer is 
busy, the manual warns you to expect a 
beep because it can’t spool your output. 
Not only do you lose 50K on the hub, but 
your software must share the CPU with the 
memory-resident software that’s cranking 
out reports. 

The EP-7(X) uses virtual printers and 
hard disk spooling in much the same way a 
network does, without the high cost. How- 
ever, many of the other printer sharers 
have better features and large, sophisticat- 
ed buffering capabilities. You may want to 
look at alternatives to the EP-700 if you 
want to do your printing tasks without ty- 
ing up your PC resources. 


VIA-WESTINC. 

Via- West CA-4 

The Via-West CA-4, from Via-West, is 
one of four device sharers available from 
the Tucson-based company. Enclosed in 
an austere 3- by 9- by 9-inch gray box, the 
unit has four serial ports that share one 
master serial port. On what appears to be 
the back of the unit is a power cord for the 
built-in power supply arid a DB-25 female 
connector for the master serial port. The 
other end of the unit has four DB-25 fe- 
male serial ports, a power indicator light, 
and a status light for each of the four ports. 

You connect your PC serial port to the 
CA-4 with female-to-male null modem ca- 
bles. From the master switch you run a 
male-to-male cable that crosses pins 2 and 
3 and connects pin 5 on the CA-4 to pin 20 
on the printer. "To set all of the port charac- 
teristics, you must remove four screws to 
open the case and access the Jumpers and 
DIP switches inside the unit. No software 
commands modily the ports. 

There are very few parameters that can 
be changed on the CA-4. You can set the 
baud rate from 150 to 19,200 and adjust 
parity, data bits, and stop bits. The time- 



The Via-West CA-4 has a master serial port that scans four ports and locks onto the first 
transmission signal it receives, then completes the job before moving to the next signal. 


out period at the end of the print Job is set 
for 1 .7 seconds and adjustable from . 105 
to 13.4 seconds. Requests to send and 
clear to send can be set for hardware hand- 
shaking or XON/XOFF codes. You can 
change the master port to a different port. 

When used as a printer sharer, the CA-4 
scans the four ports for the first CTS re- 
ceived from the input device, locking onto 
it until the transmission is complete. In the 
address mode, you send a one-character 
control code to the unit and it will lock the 
master port onto the port indicated by the 
code. 'The unit ean now transmit in both di- 
rections. Using Jumpers, you can select 
printer sharing, address mode, or both. 

The documentation provided with the 
CA-4 is very short and very technical. It 
goes into great detail about voltages, dwell 
times, and EPROM settings for changing 
control codes. There is also a two-page 


summary that again describes in technical 
terms the functions of the CA-4. The sum- 
mary also has a diagram showing pinouts 
and cable configurations for attaching PCs 
and printers to the device. 

The CA-4 is not for the timid user. It 
takes a hardware technician to explain 
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Vta-WeaCA-4 
Via-West Inc. 

Tucson, AZ 85705 
(602)623-5716 
List Price: S450 
Requires: Serial poit. 

In Short: A simple, no-frills device sharer 
for serial equipment. 
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Our Signature can do 
wonders for 3/our imc^e. 


PARIS THREE ENTERPRISES 



— — — J — 


If you’d like a compelling reason to choose one 
of the 24-wire Star Signature Series Printers, here 
are three: 

Spreadsheets, graphics, and text. 

As one of the most advanced dot matrix printers 
on the market, the Signature Series brings new life to 
spreadsheets, graphics, and text— incredible clarity 
and resolution to every print-out. 

Team your PC with our Signature —and know that 
the image you print will make you look your very best, 
/y The Sigriature &ries gives you 

impressive Letter Quality print-outs. 
And superior resolution graphics. That means 
convincing correspondence, great graphics, powerful 
presentations. ImagePower™ in every print-out. 


The advanced features of our eaw-to- 
use front panel put complete control 
of important functions right at your fin^rtips. 

At a touch, choose from print pitch, 
paper length, form feed, and 
optional interchangeable fonts. And with a built-in 
buffer— expandable in our top model to 32K— you 
can work on one project, while printing another. 

signature Series can produce drafts 
as fast as 300 characters per second. 
And superb true Letter Quality at up to 100 cps. 

You can't beat the Signature Series from Star. 
Because when your print-outs look better, so do you. 

For more information on how a new Signature 
can do wonders for your image, can 1-800-447-4700. 
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much of what the manual says. Once you 
do figure it out, you'll find that it has few 
capabilities other than switching four ports 
to one printer or possibly sharing a single 
modem. Using jumpers and DIP switches 
makes it difficult to reconfigure the CA-4 
if the shared device changes. With cables 
coming out both ends of the box, it is also 
hard to airange the cables on your desktop 
in an orderly fashion. 

The Via-West CA-4 is a basic device 
switch for simple sharing applications. 
You get no fnUs, no buffering, and few 
features to streamline its operation. Leave 
this one to the experts. 


WESTERN TELEMATIC INC. 

Lasernet Model 
PSU-82C 

The Lasernet Model PSU-82C is one in a 
series of printer sharers available from 
Western Telematic, a company with 23 
years of data communications experience. 
Not much larger than an 80-colunm dot 
matrix printer, the Lasernet has eight serial 
input ports and one serial output port, all 
using DB-2S connectors, and an additional 
parallel output port using a Centronics in- 
terface. The box is solid and well con- 
structed, with the ports evenly spaced at 
the back of the unit, and status lights, con- 
trol buttons, and port-busy indicators dis- 
played on the front. 

The Lasernet comes with a built-in 
power supply and two setup switches on 
the back of the unit for configuring the 
ports. To connect your PC, you use your 
existing printer cables to plug into the back 
of the device. You can then connect the 
unit to a parallel port on the back of your 
printer with a Centronics-to-Centronics 
parallel cable, or to a serial connection 
with a straight through, tnale-to-male ca- 
ble. Lasernets can be daisychained by con- 
necting the serial output port to a serial in- 
put port on another Lasernet. 

Port configurations can be set up using 
DIP switches in the back of the unit or with 
software commands. With the switches, 
you can set the default communications 
parameters for all the input ports and the 
default output port. In addition, you can 
establish the initial settings for the time-out 



period before Lasernet selects another port 
and for sending top-of-forms at the end of a 
job. Once you’ve set the switches, you 
press the buttons on the front of the unit to 
write the new settings into the Lasernet 
memory. 

Since the DIP switches set all the ports 
to the same state, you must send software 
commands to Lasernet to customize the 
configuration. Commands start with a 
five-character sequence, “I:]l,”, and are 
followed with abbreviations for changing 
communications parameters, start-of-job 
and end-of-job messages, time-out delays, 
and printer reset commands separated by 
commas. You can also use them to switch 
between the parallel and serial printer. 
You can send the commands with your 
word processing document, with DOS 
TYPE and COPY commands, or with LA- 
SERNET.EXE, a simple interactive pro- 
gram that helps you build the command 
strings and send them. An optional memo- 
ry-resident program, QTERM, is also 
available to perform the same function. 
Each Lasernet can hold up to 2MB of 


memory, and it can accept and buffer input 
simultaneously from all eight input ports. 

To expand the number of devices shar- 
ing a printer, you can connect the serial 
output port from one Lasernet to a serial in- 
put port on another. The status lights in 
front of the device indicate which port is 
sending, as well as the amount of buffer 
memory that is still available. 
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Lasernet Model PSt-82C 
Wesicm Tekmalic Inc, 

5 Sterling 
Irvine. CA 92768 
(800)854-7226 
(714)586-9950 

List Price: With 256K. $995; with 5I2K. 
$1,095; with 1MB. $1 . 195; with 2MB. 
$1,495, 

Requires: Serial port for configuring ports. 
In Short: A full-featured printer sharer with 
giKxl expansion capabilities and support. 
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EDITOR’S 
B&ffl CHOICE 



• IvOgical Connection 

• PrintDirector MS-IOSP 



your choice of device sharer or 

cal Connection brings flexibility 



printer sharer will depend on \our 

and ease of use to the complicated 



PC environment and the problem 

world of device sharers. For $495. 



lluil you are trying to solve. A work 

you get a printer buffer, a serial-to- 



group with low-volume output and 

parallel converter. andPC-to-PC 



simple word‘pr(K'essing require- 

connections all in one box. You can 



ments may need only a simple box 

combine a variety of serial and par- 



with many input ports and no job 

allel input and output devices and tie 



controls, sharing a single laser 

multiple Logical Connections to 



primer. Others mav need to share 

build a sophisticated network of 



sophisticated laser printers for 

shared peripherals. Powerful soft- 



desktop publishing, as well as mo- 

ware smooths the setup of each dc- 



dems and plotters that require 

vice. atuJ pop-up menus make it a 



.switching between serial devices 

.snap to cluinge devices. 



and faster parallel devices . 

For the dedicated printer shar- 



Shared environments seldom re- 

ing environment, the PrintDirector 



main .static, and the .sharing equip- 

MS-IOSP from Digital Products is a 



ment should he able to handle 

heaxyweight in a crowded arena. 



changes easily. It .should be easy for 

The MS-IOSP gives you valuable 



the user to switch devices and con- 

front panel controls and indicators. 



trol printers from within an applica- 

eas\-to-use setup software, a large 



tion without having to learn and use 

buffer, and powerful job control fea- 



technical commands. 

tures. The .six serial ports and four 



Because of their depth of fea- 

parallel input/output ports give you 



tures, expandability, and stream- 

tremendous flexibility in connecting 



lined u.ser interface, we chose the 

PCs to printers and maximizing 



Logical Connection and PrintDirec- 

their u.se. The $1.395 price tag isn't 



tor MS-IOSP as Editor's Choices. 

trivial, but the sophistication of this 



Fifth Generation Systems’ Logi- 

product is worth the price. 







The documentation is brief, but it con- 

fined time-out periods. Since the DIP 

tains enough information to help you use 

switches affect all ports, you are forced to 

the Lasemet properly. You are provided 

use somewhat simple software to custom- 

with pinouts, suggested configurations. 

ize the device. However, with a little help 

and p^ numbers for ordering the cables 

from some of your fellow PC users, you 

that you will need to complete your con- 

should be able to deal with these items. 


nections. Instructions for sending com- 

The Lasemet is a no-nonsense, full-fea- 

mands are simple but easy enough to fol- 

tilted printer sharer that’s good at its job. It 

low once you understand their 

lets you know what's going on, and 

it 

methodology. 

seems to handle up to eight serial devices 


The Lasemet is well thought out, with 

quite well. 

31 

few shortcomings. It comes with a work- 



sheet to help you configure the ports, but 

Mike Falkner is an independent micro- 

you need to understand communications 

computer consultant in Orangevale, Cali- 

terminology to really do it right. Although 

fomia. He comributed to PC Magazine’s 

you can specify time-outs from (A-second 

special accouming issue (September 15, 

to 5 minutes, you are limited to ten piede- 

1987). 




nowonly 

$ 199 . 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speecWial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
cprlications demo, call 
1 (800) 6-WATSON 
(in Mass., (617) 651-2186). 
Tb order, call 1 (800) 
533-6120 (in Mass., 
(617) 65S«)66). 

Credt Cards^.. 

Accepted. ANCUm|9 > 

CXIMRATIBIE 
V MOPEMl y 


Waitsori 

Natural Microsystems Corporation 
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HowT) Easily Start 


low JO nasw 
A Feeding It 


len^ 


We realize if you’re looking for a fast, letter- 
quality printer, there’s a few out there to choose 
from. We should know, we’ve developed some of 
the very best. 

But if you’re looking for a printer that’s not only 
fast, but can easily devour any job you throw at it, 
you’d best look at the newTbshiba P351SX 24-pin 
dot matrix printer. 

Take envelopes, for example. The P351SX 
comes with an optional automatic envelope feeder. 
That way your envelope is printed with the same 
speed and ease as your document. 

We even replaced the hassle of dip switches 
with our new front panel. So you can make all your 
choices at the touch of a button. 

But we wanted to make your print- 
ing jobs even easier still, so 
SS we added a few more conven- 


i 


I I 




lent features. 

Like the unique ability 
to print six-part forms 
with each part as legible 
as the first. Plus a built-in 


tractor and tear bar. A fanfold bypass. An autoload 
lever. A multistrike film ribbon. IBM Proprinter 
and Graphics Printer,* Qume Sprint 11? Toshiba 
and other popular printer emulations. And 
a 64K buffer. 



But rest assured, none of these features were 
added at the expense of speed. Because the 
P351SX zips merrily along at an amazing 360 cps 
for draft and 120 cps for letter quality. 

All of which means the P351SX printer will 
quickly polish off any printing job. From letters and 
envelopes to graphics and full-sized spreadsheets. 

And that’s an appetizing thought for any 
busy office. 

For the name of your nearest Toshiba printer and 
computer dealer, call 1-800-457-7777. 

iIBM and Proprinter are registered trademarks of International Business 
Machines Corporation. -Qume Sprint 11 is a registered trademark of Qume Corp. 


In Touch with Tomorrow 

TOSHIBA 

Toshiba Amenca. Inc.. Informatioo Systems Division 




■ CONNECTIVITY: A CONTINUING SERIES ■ 



Americans, Waterloo is the 
place where Napoleon met 
defeat. But when Canadians 
hear the name Waterloo, they 
think of high tech. The Uni- 
versity of Waterloo in Water- 
loo, Ontario, is the launching 
pad for many high-tech enter- 
prises. One of its best-known 
academic/commercial enter- 
prises is a set of fast FOR- 
TRAN compilers for IBM 
mainframe systems. A rela- 
tively new export from those 
hallowed halls is a local area 
network operating system 
named Waterloo Port. 

Port was developed in 
1980 as a research project in 
real-time portable operating 
systems that could be moved 
to various processors. When 
the project was spun off as a 
corporate venture, the design- 
ers applied the architecture of 
the operating system to a net- 
work for personal computers. 


MAKING 

CONNECnONS 


Waterloo 

Fbrt 

• 

Historians associate Waterloo with 
defeat, but the Waterloo Port local area 
network is a winner. It provides 
a sophisticated graphics interface and 
shared resources in a LAN environment. 


FRANK J.DERFLER, JR, 


Waterloo Microsystems 
now has offices in Atlanta, 
and it markets versions of the 
Port network operating sys- 
tem for its own ARCnet and 
IBM's Token-Ring network- 
ing hardware. The Waterloo 
Port network, which includes 
the Waterloo Port operating 
system and Waterloo ARC- 
net, competes head-to-head 
with networks marketed by 
Novell, 3Com, IBM, and oth- 
er companies. 

Like IBM's PC LAN, Wa- 
terloo Pott is a peer-to-peer 
network. Every workstation 
can share its internal hard disk 
drives, printers, and other 
peripherals with stations 
through the network. Unlike 
the situation with the IBM 
network, however, the shared 
drives must be formatted in 
the special Port operating sys- 
tem format. DOS-configured 
drives cannot be shared. Each 
workstation can host up to 
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■ WATERLOO PORT 



FACT 


FILE 


\V alerliK) Port 
Walerl(H) Micn>svstems 
3597 Parkway Ln.,#20() 

Norcross. GA 30092 
{4(M) 441-9252 

List Price: WalcrftK) ARCrwi card. S595: 
WoierltMi Port (5-stalion-inaximum configu- 
ration), $1 .895; WoterliH) Port sysKcvn up- 
grade beyond 5 stations. $995; Waterloo 
512K RAM card. S695; Waterlix> IMB 
RAM card. $995; ARCncl active hub. $795; 
ARCnel passive hub. $115. 

In Short: This kval area netw»>rk hardware 
and software system allows every worksta- 
tion to a^ntribute rcsoua'cs to the network 
and run several Port applications simulta- 
neously. It is far removed frv>m MS-IX)S. 
however, and requires significant training to 
install and maintain. Best suited ftw develop- 
ers of multita-sking softwan.* for vertical appli- 
cations. 

CtfCtX 655 ON REAPER SEBVICT CATO 


three printeni and share them through the 
network. This restriction gives you the first 
hint that Port is a very "un-DOS-like" net- 
work. 

Waterloo Microsystems sells special 
RAM expansion cards for use on servers 
and workstations. The purpose of the cards 
is to get the Port software out of the DOS 
address space. With one of these cards 
($695 for 512K) in a workstation, you 
have a full 640K RAM open for applica- 
tions. 

These Waterloo memory cards do not 
respond to the standard EMS configura- 
tions, and standard EMS cards cannot be 
used as the main address for the Port oper- 
ating system. Nonetheless, EMS cards 
from Intel and other companies function 
normally in Porr-equipped workstations. 
The Waterloo memory cards can interface 
with the AT’s 16-bit wide bus or with the 
8-bit bus of the PC. The Port documenta- 
tion includes a memory map of the AT that 
is helpful in setting the memory locations 
for the Waterloo RAM expansion cards 
and other cards. 

The technique of tucking the network's 
operating system away in its own dedicat- 
ed memory is unique among today’s PC- 
based networks. Some network operating 
systems steal almost 2(X)K of RAM from 


the applications. Port leaves every byte 
DOS will address free for applications, but 
you must pay the price for the extra RAM 
card. If you don't buy the Waterloo added- 
memory card, a minimum of 1 82K of sys- 
tem RAM and probably a lot more (de- | 
pending on the number of shared files and 
printers) is taken by Port. Moreover. DOS 
and the application program use memory 
on top of the minimum used by Port. The 
bottom line: without added memory, you 
can’t run many useful programs. 

There is a version of Port for the IBM 
Token-Ring Network and a version for 
Waterloo’s own ARCnet network hard- 
ware. With Port, you can’t mix cards in 
the same machine to form an internal net- 
work bridge, as you can with the Novell 
and Banyan network operating systems. 
Waterloo offers an optional Port Internet 
Gateway software package that will join 
multiple Waterloo ARCnet and IBM To- 
ken-Ring networks. The Port operating 
system works only with the ARCnet and 
Token-Ring interface cards, not with those 
of other manufacturers. 

Like Novell’s NetWare and Banyan’s 
VINES — and unlike IBM’s PC Local Area 
Network Program and other MS-DOS- 
based products — Port really is a multitask- 
ing operating system. Unlike any other 
network operating system. Port puts this 
multitasking environment on every station 
in the network. The Port software in every 
station emulates NETBIOS and executes 
DOS calls. DOS is one task mnning in a 
multitasking environment. 

Multitasking applies only to Port appli- 
cations. and there are few of those. Port 
won’t let you run two DOS applications on 
the same workstation at the same time. 

Our experiences with DEC VMS and 
AT&T UNIX systems using the same 
techniques on only the server ("Making 
Connections: DEC Meets DOS,’’ PC 
Magazine. September 29. 1987. and 
“Making Connections: AT&T’s 3B2/6()0 
and StarLAN,” October 27, 1987) show 
that when operating systems pass calls to 
other operating systems, the response time 
slows down. It is no surprise, then, that 
performance is a major limitation of the 
Port system. Our benchmark test results 
show Port’s performance times to be much 
slower than those of competing products 
like 3Com’s EtherLink network or an IBM 


I I'^jj The Connectivity 
Decision Cuide 


This Chari is designed to help you select 
from among the many information-transfer 
and resource-sharing alternatives. As you 
can see on the chart, if all you really need 
to do is exchange files or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organiza- 
tion has not already invested heavily in 
PCs or DOS programs, then a minicom- 
puter might meet your needs more eco- 
nomically. But if you want many users to 
share data files simultaneously under 
DOS. a LAN may be the best alternative. 
Once you've decided on a LAN, the need 
for station-to-station resource sharing and 
other factors will influence your network 
purchasing decision. 

Because manufacturers include many 
different features in their networks, some 
products will not fit neatly into one 
decision box in this guide. You'll also find 
that the lack of differentiation between 
LANs is becoming as large a problem in 
the LAN industry as the lack of standards 
was 2 years ago. But overlapping features 
and technical similarity between networks 
are good news for potential bryers. They 
will let you concentrate on more-traditional 
factors such as dealer support and price 
instead of on more-technical con- 
siderations. 

Reviews originally appeared in 
PC Magazine: 

• December 9, 1986 

• December 23, 1986 

• January 13, 1987 

• January 27. 1987 

• February 10, 1987 
•• February 24, 1987 
■■ March 31, 1987 

■I April 14, 1987 
■■ May 26. 1987 
■■ June 9, 1987 

■ June 23, 1987 

■ July 1987 

■ August 1987 

■ September 29. 1987 

• October 27, 1987 
8 January 12, 1988 
I January 26. 1988 

Black marker indicates current issue. 


1 1 
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■ Avaiar Technologies' Alliance ZSL System 
■ Digital Products' NelCommander 
a Newbridge Networks' tOOSMalnSlreel Data Controller 


Patch box 


Voice-and-data PBX 


■ Mitel'S SX-200 Digital 

■ Shared Resource Exchange's System One 

■ Northern Telecom's Meridian SL*1S 

■ Siemens Information System's Saturn HE 


LANstatlons 


■sCorvus Diskless PC Workstation 
stKImlron Satellite Diskless PC Intelligent Workstation 
Si NCR 3390 Workstation 
IS Pure Data lANmark Network Workstation 
ssRacore PC AT > Compatible Diskless Workstation 
■I 3Com SSlation 


Clustered CPU systems 


ss Alloy Plus4 
isNorthSlar Dimension 300 
iiOur Business Machines' OA-Link 


Media-sharing LANs 


■ Digital Equipment Corp.'s DECnet with 
VAX VMS ServlC9S for MS-DOS 
e IBM Corp.'s Token<Ring Network 
8 Waterloo Microsystems' Waterloo Pert 


Fiber-optic LANs 


SCodenoll Technology's Codenet 
I Fox Research's tO>NET (fiber version) 
I Proleon's ProNET-tO p320x 
I Pure Data's ARCnel (fiber version) 


Media-sharing LANs 


* s ATAT Information Systems' 3B2 600 and StarLAN 
e Fox Research's tO-NET 
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Waterloo Microsystems' Waterloo Port Topology 

(Media: Coaxial cable} 


• Workstation 

• Servar 


Servtr 


WBlenoo 

Port 


• Workstation 
s Server 


DOS 


PC AT server running Novell’s Advanced 
NelWare/286. 

Port's unique Hie structure is (like those 
of UNIX and DOS) an inverted tree with a 
rtxjt and branches. In the Port system, files 
are designated as Turn types of files at the 
time of creation: this is in contrast to the 
use of extension names as in DOS, Permis- 
sion files, for instance, are specific types 
of files that can exist on any and all ma- 
chines in the system. 

Port emulates the commands and func- 
tions of NETBIOS. This means that net- 
work communications gateways, electron- 
ic-mail programs, and other applications 
and communications functions using 
NETBIOS will tun under Port. 

After our evaluation, Waterloo an- 
nounced X.25 and asynchronous gateway 
products for Port. According to the an- 
nouncements, neither of these options re- 
quires a workstation dedicated to the gate- 
way task. 

GRAPHICS INTERFACE Despite its 
large-computer, dumb-terminal, and com- 
mand-line-driven heritage. Port has a so- 
phisticated graphics interface. This inter- 
face doesn’t borrow from Windows, the 
Macintosh, or any other typical PC-related 
design. Instead of using the desktop analo- 
gy common to micro applications. Port 
bases its interface on the concept of an of- 
fice suite through which you gain access to 
the resources of the network. 

The initial Port screen represents a suite 
of offices with doorlike icons leading to 
various functions and applications. Each 
user must present credentials (a password) 
on entering the suite. After you pass 
through an office door (which, of course, 
can be locked by the administrator), the 
screen changes and provides a representa- 
tion of filing cabinets, printers, and other 
pieces of useful office furniture. 

The icons eliminate the need to remem- 
ber a command and type it. They provide a 
single-stroke solution to the question of 
how to start an application — and a visual 
cue as a memory aid. Some users love 
them, and others hate them. But those who 
don’t like icons don’t have to use them. 
You can pass commands to the networking 
operating system through the keyboard or 
from batch files. 

Icons come in two flavors: doors and 


■ WATERLOO PORT 


Waterloo Microsystems markets a network based on the ARC net standards. Network imerface 
cards in every station connect to a hub that is either active (powered) or inactive. The Waterloo 
Port networking st^are resides in every workstation, and DOS runs as an application under 
Port. Every station on the network can act as a server, contributing hard disk drives, printers, and 
other devices to the network. But only drives formaUed under Port can be shared. 
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■ WATERLOO PORT 



activities. The doors lead to nx>ms where 
other activities take place. When an icon is 
selected, the monochrome image changes 
to bold characters; the colored image turns 
yellow. 

The icons have parameters tailored to 
the users. The user ID carries the informa- 
tion used by the Port operating system 
when an icon is selected. Individuals other 
than the system administrator are encour- 
aged to arrange and use the icons them- 
selves. The icons are contained in an icon 
library, and they can be created with any 
text editor that produces ASCII files. The 
Port operating system includes a nice edi- 
tor that can be used for this purpose. 

The file behind an icon provides the file 
names of the office contents, a label for the 
icon, the name of the file where the picture 
for the icon resides, the help file that is 
called if you request help for this icon, and 
the command executed when you select 
the activity. The file containing the icon 
also includes information that lets you re- 
move, copy, move, and examine it. 

Since the system builds Port's icons 
with ASCII characters, a PC running in 
this network doesn’t need a color monitor 
or a graphics interface card. Our test-bed 


LAN used several workstations equipped 
with standard IBM PC monochrome video 
monitors. 

You don’t need a mouse to use Port, 
but it helps. The mouse driver in Port is 
ballistic and provides what PC Magazine 
columnist John C. Dvorak calls accelerat- 
ing accelerations. The faster you move the 
mouse, the farther the cursor goes. If you 
don’t use a mouse, the ring menu on the 
top of the Port screens responds to the spe- 
cial function keys. 

The Port graphics sy.stem runs multiple 
windows. The program doesn’t use a tiling 
scheme, however, and a window always 
occupies the entire width of the screen. 
You vary the height of the window using 
the Plus and Minus (grow and shrink) 
keys. If several windows are on the screen 
simultaneously, they appear as strips 
across the screen. Whenever a window is 
removed from the screen, any windows 
below it move up, so the unused space on 
the screen is always at the bottom. 

One line on the screen is reserved for a 
list of windows, and you can always indi- 
cate the window you want to use. The user 
interface is designed with consistency in 
mind: windows, applications, and options 


are always selected the same way. 

The bad news is that the Port window 
system works only for Port applications 
such as the integrated text editor. Since 
DOS applications are tun as close to the 
“native” mode as possible, a DOS session 
takes up the full screen. You could edit IS 
files at once with Port's word processor, 
but one WordStar editing session takes the 
entire attention of the screen. 

You don’t have to use the Port icon in- 
terface. When you configure a workstation 
in the network, you decide whether that 
station will see the graphics interface or 
simply move into an application. You are 
also offered a choice at bool time, so you 
can choose whether you want to enter the 
Port LAN or whether you just want to run 
local DOS applications. 

UnUTIES The Port operating system 
has good built-in utilities, including a pop- 
up calculator and a full-screen text editor. 
TTie calculator provides the basic math op- 
erations. plus many scientific functions 
such as degrees, radians, log, and arc. 

The editor is handy for creating and 
changing command files and DOS batch 
files. It is relatively simple to use, but pow- 
erful enough to include word wrap, block 
moves, justification, and centering. The 
special-function keys represented in a 
menu at the top of the screen select many 
of the program’s tasks. The Port text editor 
includes a mouse interface, handy for 
block moves and other functions. 

The multitasking aspect of Port comes 
home to you when you initiate an activity 
called browsing. Browsing is a very so- 
phisticated version of what happens when 
you type DIR in DOS with several differ- 
ent criteria attached. The concept in Port is 
that you initiate a browse activity over an 
entire hard disk or a subset of a hard disk 
using certain criteria. You can then initiate 
a browse over the same files using a differ- 
ent criterion in another window. When the 
selected files are displayed in a window, 
the special-function keys allow you to se- 
lect functions such as editing files with the 
Port editor, creating and erasing files, and 
climbing up or down the file structure. 

INSTALLATION The Port system’s 
manual is covered in soft Canadian elk 
skin, which is just as well because you’ll 
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lot of computer for your money 



Bentley- 286/12 




$1129 


Bentley- 286/lO 

Base^^tem*^. 


$899 


12MHz 80286 processor, 1MB RAM, 1. 2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, 
keyboard. 

* With 40MB HD MiniScribe, 28ins . . $1679 

* With TOMB HD MiniScribe, 28ms. . . $1979 


lOMHz 80286 processor in a compact chassis, Phoenix 
BIOS, 512KB RAM, 1.2MB floppy drive, dual floppy/hard 
drive controller, 200- watt power supply, keyboard. 

* With 40MB HD MiniScribe, 28ni$ . . $1449 

* With TOMB HD MiniScribe, 28ins . . . $1749 


Bentley Computers ... The Price/Performance Leaders! 



Monographics Card 
Text mode 80 col x 25 
characters, graphics mode 
720 X 348. parallel 
port $65 



Samsung 

12" flat screen with ^ 
tilt and swivel base . . .$95 


Mono Combo tiim 

Monographics card and monitor $139 



EGA Card 
640 X 350. 256KB 
display RAM .... 


$149 


EGA Monitor 

14” high resolution . 


$349 



EGA Combo 

EGA card and monitor 


$4T9 



Color Card 

High resolution color ^ 

graphics card $69 



Color Monitor 

14" CGA monitor . . $315 


$359 


Color Combo 

EGA card and monitor . 



NEC Multisync-The 
elite monitor. Adjusts to any 
horizontal frequency bet- 
ween 15.5KHZ and 25KHz. 
Resolution up to 800 x 560, 
and supports both analog 
and TTL inputs. Thirteen- 
inch screen. 

Only $599 



Modems-AII Bemlcy 
modems are compatible with 
all popular communication 
standards and have auto 
answer, auto redial, and auto 
voice/data switching. Exter- 
nal modems include LED 
status indicators and require 
modem cable for hookup. 
300/1200 Baud 

Internal Modem $79 

300/1200/2400 Baud 

Internal Modem $169 

300/U00 Baud 

External Modem $119 

2400 Baud 

External Modem . . .$189 


More memory, more power... 



MFC-A six-function expan- 
sion card: 384KB RAM. 
serial port, parallel port, 
game port, clock-calendar 
with battery backup, and 
utility software. 

Only $125 


MEM-576-Mcnior\ expan- 
sion card that fits in a short 
slot and supports either 
64KB or 256KB chips. 
Comes with 0KB. expan- 
dable to 192KB. 284KB or 


576KB. 

Only $35 

Memorv Chips-<Scts trf K)) 

64K chi^ (I50ns) $9 

64K chips (120ns) $15 

128K chips (150ns) $49 

256K chips (150ns) $29 

256K chips (120ns) ... $35 
256K chips (lOOns) $45 



AT-MFC-for IBM PC 
AT* . Up to 1.5MB 
memory expansion, serial & 
parallel port. 

Only $139 



EMS-Expanded-Memory- 
Specification card compati- 
ble with the Lotus/Iniel 
memory speciOcation. 
Comes with OKB. expan- 
dable to 2MB. Includes 


utility software. 

PC Version 

Only $99 

AT Version 

Only $119 

Coprocessors 

8087-3 (5MHz) $129 

8087-2 (8MHz) $159 

80287-6 (6MHz) $219 

80287-8 (8MHz) $269 

80287-10 (lOMHz) $399 


PC I/O-Serial port, 
parallel port, game port. 

AT I/O -Serial port and and clock-calendar with bat- 
parallel port tcry back-up. 

Only $59 Only $65 









... plus a one-year warranty! 



Bentley-^ 86/8 

BtS'systenr^??^ 


$799 


8MHz 80286 processor in a compact chassis, Phoenix BIOS. 
512KB RAM, 1.2MB floppy drive, dual floppy/hard drive 



Bentley Turbo-10 




$449 


Turbo-charged XT-compatible 8088 processor running at 
lOMHz, 640KB RAM, one 360KB floppy drive and controller. 


controller, 200-watt power supply, keyboard. 

* With 20MB HD Seagate, 65ms . . . $1095 

* With 40MB HD MiniScribe, 28ms . . $D45 


eight expansion slots, 150-watt power supply, keyboard. 

* With 30MB HD MiniScribe, 55ms . . . $779 

• With 40MB HD MiniScribe, 61ms . . . $839 


Enhance your Bentiey-286 with our popular AT add-on products! 


MiniScribe 
Hard Disk Drives 

High Quality * High Storage Capacity 
High Performance • Low Price One-K-nr mirranty 

Both drives feature an average access time of 28 milliseconds. The drives' positioning systems 
use a rugged linear voice coil actuator that eliminates head skew problems. Micmproccssor-aided 
control pros'ides fast, accurate head positioning. Superior heod/disk tracking is achieved through 
the use of Whitney technology head sliders and flexures. With MiniScribe's fail-safe actuator 
lock, the head positioner is retracted and locked at power-down, elimating data zone contact. 
Partitioning software is included so you can take advantage of the full storage capacity. 

42MB $569 70MB $799 




Internal Tape Backups-Avoid disk swapping: 
streaming tape for your IBM PC'* . PC AT* , or 
compatible. 

20MB 60MB 

For the PC $389 For the AT $757 




PC Hard Disk Kits- 

Quality 3<)MB and 4()MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk contn>lIer. cables, software, mounting hard- 
ware. and complete illustrated installation manual 


30MB MiniScribe (55ms) $339 

40MB MiniScribe (6Ims) ...... $399 

20MB 

For the Compaq Portable $299 



.360KB Diskette Drives- 

Convenience and compalibiliK. 

For PCs $99 

For ATs $109 


Computer Products 

1700 Still Meadow Cove Ri>und RiKk. Tx. 78681 
Amazing prices on quality computers and add-on 
pitxlucLs. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-dity. money-hack guarantee. 
No surcharge for MasterCard. VISA. COD. or 
cashier’s check. Fortune KXX). university, and in- 
stitution purchase orders accepted with approved 
credit. Phenomenal savings with a one-year 
warranty. 


Order Toll Free 

800 - 234-4442 

In Texas Call: 800-777-7003 
Tech Support: 512-250-8202 
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B Benchmark Ibsts: 
Waterloo Port 

T he V^terloo Port networking system 
turns in significantiy slower times than 
other networking products we have tested. 
The slow response most likely results from 
the detailed interaction of the layers of 
DOS and M^fer/oo Porf operating systems. 
Performance doesn't degrade markedly as 
more workstations are added, but the sys- 
tem starts slow and stays slow. 


Network Speed Under Load 

Performanca Timas 

(Ttmes given in eecoods) 


Server 

interfiee card 

Software 

Zero 

stitions 

One 

station 

Two 

stations 

Three 

stations 

Four 

stations 

Five 

stations 

e-MHz IBM PC AT 

Waterloo ARCnet 

Waterloo Port 

1.144 

1,153 

1.222 

1,315 

1.402 

1.4« 

3COfn38ervtr3 

EttierLink 

3+$hafe 

306 

432 

529 

651 

761 

868 

8-MHzlBMPCAT 

EtherUnk 

Advanced NelWafB/286 

264 

260 

301 

310 

322 

345 


Hard Disk Access Load 

Parformanca Timas 

(Times given in seconds) 


Sirver 

Interlaco card 

Software 

Zero 

stations 

One 

station 

Ttvo 

stations 

Throe 

stations 

Four 

stations 

Five 

stations 

e-MHz IBM PC AT 

Waterloo ARCnet 

Waterloo Port 

620 

632 

665 

828 

927 

1.066 

3Com3S«rver3 

EtherUnk 

3-1- Share 

155 

227 

330 

419 

522 

620 

e-MHz IBM PC AT 

EtherUnk 

Advanced NetWarB/286 

136 

150 

162 

174 

182 

187 


The PC Labs LAN benchmark tests are written in C and 
are irtdependent of commercial software. We ran the 
tosts on a test-bed of five S-MHz IBM PC ATs. For our 
test-bed to better simulate the conditions on a medium- 
size netv^ of 20 or more workstations, we have de- 
signed these ioedirtg tests so that a single station repre- 
sents five to ten times the load of a user performing an 
■nterective task (for example, updating records) on a 


By themselves, the etapeed times reported in these 
tests are not meaningful. They are valuable only when 


used lo compare the performance of two or more sys- 
tems running under rtear-identical cortditions. Accord- 
ingly. we include the tests run on our Editorls Choice 
configuration of a 3Com 3Server3, 3 *■ Sliar» software, 
and EtherUnk interface cards to provide a point of com- 
parison. We also show results from a network of NoveNS 
Advanced NetWare/286. EtherUnk cards, and an IBM 
PC AT as the server. Advanced NetWare is our Editor^ 
Choice for networking software, and our tested configura- 
tion Is a typical or>e. 


The Network Speed Under Load and the Hard OMt 
Access Load benchmark tests measure the time 
needed to perform a standardized task on the network. 
While the actual work loads used lor these two tests 
(described later) are different, we used the same proce- 
dures for both. 1b obtain the elapsed times shown here, 
we ran a benchmark program performing a sequential 
aeate. a sequential write, a sequential read, a random 
write, and a rarxtom read of a large file. The record sizes 
used In these activrties sysiematicafly rotate between 
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16K. 4K, and S12 bytM. The numbers showm in the (hre*> 
dknensiooai chart ere the tolaHlmene ceet afy lor allot 
tfiese operallona. VWa ran the teat on el our ATs to load 
the nehmorlt while timing |uat one ol them. Wa then r»> 
duoed the number o( wortistallons one at a time to show 
the effect of loadhg on the network. 

The Network 8p^ Under Lead test puts a heavy 
load on the network imorface (cards, meda. and so forth) 
whHa placing a mMmal load on the hard dNk by having 
each elation continuously read and write its own 1*byle 


ddaflle. changing the data each time. For systems with 
disk cachirtg. the load on the hard disk is Mn smaller, 
since cached systems typicaly perform a dak write but 
do not require a physical dNk rewl. 

The Hard Disk Aoeeae Lead test hMvily loads the 
hard dM and dsk-«achlng system. Tb do this, each sta* 
tion rwtdomly acceeess its own 100K data Me using 1 K 
records. Data written to the Me is changed each tima. 
The rartdom reads typically access data outside die 
cache, which forces a ddt read, as does any write. 


spend a lot of time with it in your lap as you 
try to install and maintain this operating 
system. The concepts used in Port are a lit- 
tle further from DOS than other popular 
network operating systems. You have to 
stretch further. 

DOS users will not like the fact that 
Port is case-sensitive. You have to type 
user names and other command-line en- 
tries using the right combination of upper- 
and lowercase characters. Port file names 
use a forward slash instead of a backslash, 
but when you are in the DOS mode you 
can refer to them either way. The Port 
browser and editor are indispensable tools 
when installing Port, but if you have to 
learn to use new tools at the same time you 
are constructing a new operating system, 
the process goes slowly. 

The Port installation program looks at 
the hard disk and describes the existing 
partitions. A command called MAKE does 
a track-by-track verification on the disk 
and formats it for Port. Combining the 
commands VERIFY and MAKE causes 
the operating system to do a complete sur- 
face analysis of the disk and to format it for 
Port operation. VERIFY reads and writes 
to every sector in the partition being veri- 
fied and, if it finds bad areas, records them 
into the "bad block" file. 

The installation process for Port con- 
sists of feeding the diskettes into the drive 
of the server in response to prompts ap- 
pearing on the screen. The files are listed 
on the screen as they are copied. 

Getting the operating system running 
requires reading the manual and carefully 
following the instructions. Installing the 
applications running under DOS (and 
therefore under Port) presents the real 
challenge. The icon library contains gener- 
al-purpose icons you can use for your ap- 
plications. but you must create the com- 
mand file activated by the icon to mn the 
application. The network administrator for 
a Port system needs training in the detailed 
process of installing applications. In fact, 
the need for a trained administrator is 
greater here than with any other network 
operating system we have evaluated. 

Installing DOS on the network software 
server is a five-step process. First you need 
to create a DOS icon that will be used to 
start each EX3S session. The program pro- 
vides a kind of "draft" icon, but you need 
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1 low 

Braun (tall CalixiUtar BBASE III Send 



M rna JASMitk 


0 

iquiT 2siMi 3Pta ur 4iut mum sfoi esplit 

SATTACH lelinCTOn 

To: 

JMos 



Cc* 

USIimt 




MSultk 



Subject 

: NoBtlag mrt ItaraBay 

i^IxteraB 



riaue miM tin MtorUl I gave yoe la«t week. Ue will ke litcasiiiit 
Wlgets i« liiitioe to the regular agenda. _ 



Like most other network programs. Waterloo Port features an electronic-mail facility that allows 
communication between workstations. 


to do a lot of reading to understand how to 
set it up to work. After the first installation, 
it is easy to use DOS and hotkey (Ctrl-Alt- 
PgUp) tetween DOS and the Port activity . 

Next, the network administrator has to 
define the environment (including the 
IX)S environment) for every user. The 
network administrator establishes a new 
user by selecting the user icon and typing 
the user's name. Each user ID creates a 
unique logical file space (like a DOS sub- 
directory) with that ID attached. The user 
or system administrator designates that file 
space as shared. The environment includes 
information on what icons will be dis- 
played to the user, what access permis- 
sions (read, append, modify) apply, and 
even the personalized keyboard configura- 
tion for each user. The administrator or us- 
ers can define keyboard macros, usable in 
both Port and DOS. that are automatically 
loaded into the workstation when the user 
signs on. 

The administrator also builds a detailed 
profile for each workstation on the net- 
work; the profile includes the type of video 
display available and resources shared 
with the network. Any changes in hard- 
ware have to be recorded in this profile. 


When the network is operational, the 
station and user profiles both control the 
resources contributed by and used by a 
workstation. 

One ‘'room" all users can access is the 
supply room. It contains useful icons like 
"colors." which allows you to change the 
colors on a CGA screen. The color, cursor 
size, and other features are attached to the 
user name. The "locked" icon freezes the 
workstation keyboard, so if you have start- 
ed a process you can walk away without 
fearing that someone will try and use your 
station. All of these icons can be copied 
from the supply room and moved to any 
other room. 

Since all of the stations on the network 
can contribute resources, including files, 
one station is referred to as the network 
software server (meaning that it handles 
the boot software) instead of a file server. 
Actually, you can have as many of these as 
you like, but there must be at least one in a 
network, and you must have one copy of 
the Port networking software per network 
software server. The network software 
server isn't dedicated to server functions; it 
can still be a file server, a print server, and 
a regular workstation. 


In a typical network, the Port worksta- 
tions boot from the network software serv- 
er. A PROM on the network interface 
board redirects the boot sequence out 
through the network. If you press the FI 
key to interrupt the boot, the workstation 
does a normal DOS boot from a floppy 
disk or a DOS partition on the hard disk. 

If you are tunning from a computer 
booted as a DOS workstation, you can still 
access network resources through com- 
mands similar to those used by Microsoft 
MS-NET. These include NETUSE and 
NETSTAT. The Port command DCOPY 
copies entire volumes, including hidden 
files; PERMS lets you set permissions in a 
DOS subdirectory; and PORT COPY lets 
you copy files from DOS to the Port oper- 
ating system. 

Port's ability to boot from the network 
software server makes it a natural for use 
with the diskless workstations that are be- 
coming popular because of their ergonom- 
ic and security advantages. If you want to 
use diskless K)s. you don't have to install 
boot ROMs and make an image of DOS on 
the server's hard disk, as you do with No- 
vell, 3Com. and other systems. The net- 
work is already configured for diskless op- 
eration. 

Hardware The Waterloo system we 
evaluated used the ARCnet networking 
hardware, a system that rated highly in our 
LAN benchmark tests (see “Making Con- 
nections; 13 LANs in Perspective." PC 
Magazine, April 28, 1987). It typically 
uses a coaxial cable wiring scheme with 
the cables arranged in a hub. Several dif- 
ferent types of ARCnet hubs are available, 
including active devices that regenerate 
and repeat the messages originating from 
the network nodes. 

Each network interface card in any 
ARCnet system must have a unique station 
address, which is used to decide which 
card generates the messages that give other 
cards permission to transmit. In contrast to 
ARCnet cards from Pure Data and Stan- 
dard Microsystems that use switches, the 
addresses of the Port network interface 
cards are set through software. You use a 
menu-driven program to set the .station ad- 
dresses. Addresses of 200 and above are 
reserved for software servers and boot lo- 
cally. Devices with addresses below 2(X) 
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Tandy Computers: 
Because there k 
no better value™ 


Desktop Publishing 



Now you can create 
professional-looking 
documents with an 
affordable PC system. 

Design, lay out and produce top- 
quality printed materials right at 
your desk. PageMaker software turns 
the Tandy® 4000 computer into a 
sophisticated publishing system, so 
simple to learn and use that anyone 
can get terrific results. Our finest 
system includes the 80386-based 
Tandy 4000 with a 20 MB hard 
drive, LP 1000 Laser Printer, mouse, 
EGM-1 Enhanced Graphics Moni- 
tor, plus PageMaker software — all for 
a surprisingly affordable price. Step 
up to typeset-quality desktop pub- 
lishing today. Visit your nearby 
Radio Shack Computer Center for a 
demonstration. 

Radio /hack 

p,g.M,ke,/R.g TM Aidu. COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


CIRCLE 289 ON READER SERVICE CARD 





ORDER LINE 

1 - 800 - 782-1120 

Outside California 


Steady, Dependable, Year After Ye^ 


n TurtraTax 
Q Minimal or no tai 
r~l Mayba next year 


Especially this year, you need 
tax program you can depend upon. 

A program with over 500,000 returns filed 
last year. TurboTax. A program that fills ALL 
your needs, year after year. Here’s how 
turboTax fills your needs this year. 

• Ail the new tax law changes, includes the new forms! 

• FAST— complete tax calculation in 3 seconds. 

• Easy To Use— pop*up menus and windows. 

• Over 35 forms— all the forms you'll ever need 

• IRS Approved Dot Matrix 1040— for your IBM/Epson 

• Also.. .Pin-feed 1040s Included 

• IRS Approved printouts on your personal printer 

• Our Exclusive Quick-Look Tax Window 

• tRS Instructions On-line 

• Our Quick-Link Forms Locator— so you can 
easily find the appropriate form by subject. 

• Full Depreciation Support 

• Automatic Supporting Schedules 

• pop-up Calculator and Notepad 

• Full Override Capability 

• 1956 Planning included FREE! 

• Documentation— the most 
complete you'll find anywhere 

• Data Examiner— helps pinpoint 
any omissions In the return 

• Rapid *'Hot key'* movement 
from form to form 

• On-line Help 


Critics’ Choice! 


World CIS8S Wirtnor"—^ 

K World ttodorthip 
"TurboTax— Simply the best 
tax prep sollware ever 
written"— Jim Seymour 
"Triple Crown: form 
preparation, tax planning and 
eiegentty written software"— 
money Magasine 
"It makes doing your taxes 
almost fun"— PC Magazine 
"TurboTax takes the prize tor 
moat forma"— InloV^rld 
"TurboTax is still the easiest 
personal tax return on the 
market to use and learn"— 

PC Magazine 

"the only thing TurboTax can't 
do Is print the money"— 

PC World 


Tax Preparers: 

Our professional level package. 
TurboTax Pro Serle8/1040. has 
become the best selling software lor 
m-house preparation. To find out 
whv, call or write. Ask about our 
11^11208 and 1065 packages 


TurboTax Does States, Tool 


Why not complete the chore with a TurboTax 
State return program. TurboTax Is the ONLY 
personal program with 26 integrated state 
tax packages. Only $40!! 


SPECIAL OFFERII 
While supplies last. 
Free copy of the Price 
Waterhouse Personal 
Tax Advisor included 
with your direct order 
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boot from those with addresses above 200. 

The Waterloo implementation of ARC- 
net is easy to install and provides the reli- 
ability of ARCnet's hub topology. The 
system does not include activity or conti- 
nuity lights like those on the Pure Data im- 
plementation of ARCnet. 

THE REAL PORT While the folks at 
Waterloo Microsystems are trying to be- 
come another Novell, we think they need a 
different track. Because of its significant 
differences from DOS and its complexity, 

■ Porf offers synchro- 
nized message passing 
between applications in a 
real-time environment. 


we can T describe Port as a network operat- 
ing system for the do-it-yourselfer. Port is 
best used by sophisticated programmers 
writing multitasking software for vertical 
applications. It has proven appeal in the 
academic environment, too. 

For the system developer. Port offers 
synchronized message passing between 
applications in a real-time environment. 
TTiis allows programmers to structure pro- 
grams and tasks as a set of cooperative pro- 
cesses. A system developer can concen- 
trate on higher-level code and leave the 
network processes to the operating system. 
When a file is opened, a process is created 
that monitors the state of a client by wait- 
ing to receive a message. The system de- 
veloper doesn’t have to write any special 
routines to monitor the stations on the net- 
work. The operating system will detect 
any change in condition. 

Port has good flexibility and a friendly 
user interface. But with its complexity and 
relatively lackluster performance times, 
we think it needs to find a niche in vertical 
turnkey applications where the tasks of in- 
stalling, updating, and maintaining the 
system are kept far from the user. [iS 


FrankJ. Deifler, Jr . , is a contributing edi- 
tor of PC Magazine. 
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QIC 



Solution to the Year 
of Confusion. 


80286-10 



$ 1^795 

immmsaammm 

$ 1,350 


QIC 386-A 

Basic system 


QIC 286-12C 

Sasic system 


80286-12 running at 8 and 12 MHz, 
speed selection from keyboard, 0 wait 
state design, 1MB 100ns DRAM, four 
16-bit and four 8-bit expansion slots, 
1.2 MB floppy / 84 key keyboard, com- 
bined floppy and hard disk controller, 
192W power supply, system clock / 
calendar with battery backup. 

EGA System $1,870 

Monographics System $1,500 


80386 running at 6 and 16 MHz, 

0 wait state design, speed and wait 
state seleaion from keyboard, 1MB 
120ns DRAM with 64K static RAM 
cache, six 16-bit and two 8-bit expan- 
sion slots, 1.2 MB floppy/ 84 key 
keyboard, combined floppy and hard 
disk controller, 192W power supply, 
system clock / calernlar with 
battery backup. 

EGA System $2,315 

Monographics System $1,945 


$ 1,200 


QIC 286-10B 

Basic system 

80286-10 running at 8 and 10MHz, 
speed selection from keyboard, 0 wait 
state design, wait state configurable, 
512K 100ns ORAM expandable to 
1024, six 16-bit and two 8-bit expan- 
sion slots, 1J2 MB floppy/ 84 key 
keyboard, combined floppy and hard 
disk controller, 192W power supply, , 
clock / calendar with battery backup, ' 
2 serial and 1 parallel port. 

EGA System $1,720 

Monographics System $1,350 


Call about our Hard disk drives, 
Modems, Tape Back-ups and 
many more. 

’Monitors are optional. 


~)aiC RESEARCH 

/ ‘NCORPORATED 
1961 Concourse Drive, Suite C 
N. San fose, Calif. 95131 

*Sol aifiliated with MDS QturMrl. Inc. 


To order a QIC computer, call 

(408) 432-8830 tSjlwJ 

Technical Support; (408) 432-7520 
Fax Number: (408) 432-t250 


Corporate and University P.O.'s are welcome 
Dealer and quantity discount is available 
30-day money back guarantee 
Monday thru Friday 7:30 AM to S:3G PM 
Saturday 10:00 AM to 3:00 PM 
AH pncei are swb^ to change vrithoui noiKe. 


QIC3-1021 
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converting files to and from WordStar," Word- 
Perfect," Microsoft Word," and MultiMate." 

Aii the popular networks are supported, too. 

You’il also receive Hot Line;"* a pop-up 
phone book and autodialer that provides 
usefui national listings like hotels, airlines, 
locai times, and area codes. 

Call for a FREE lYial Disk 
If you’ve been too busy for too long, make 
this one simple telephone call. You’ll find out 
just how easy word 
processing can be with 
PFSrProfessionai Write. 

And you wiii wonder 
how you ever got aiong 
without it. 


PFS: Professional 
Write 


O 1967 Software Publishing Corporation, 1901 Landings Dl, Mt. View, CA 94039 7210. (IBM and compatible ownen only.) ’Umlted offer while supply lasts. 


Professional Write’s design is so intuitive, 
you may never need the manuai. Pull-down 
menus show all the functions, and help screens 
are always available to handle your questions. 

Essential features like the spelling checker, 
thesaurus and printing functions are only a 
keystroke away. There’s even an integrated 
address book that automatically inserts 
names and addresses into letters. And easy 
keyboard macros speed up repetitive tasks 
like formatting reports or ending letters. 

Professional Write lets you instantly 
trade documents with people whose word 
processors use the IBM DCA format. And right 
now in specially marked packages, you’ll 
also get PRO/WORD FOR WORD,"* a utility for 
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S parks are flying from the exploding 
PC fax maiket. The six PC fax sys- 
tems we review here are some of the 
latest entrants in this hot product category. 
For as little as $395, they can turn your FC 
into a fax machine and send your pictures 
and text around the world in minutes. 

The arrival of competitive products 
such as these has introduced a new element 
in computing, releasing new power where- 
ever PCs are used to create dwuments that 
contain both images and text the power to 
send pages of words and graphics to any 
one of the world's approximately 2 million 
fax machines — within minutes and for 
only the cost of the phone call. 

The technology that ignited the explo- 


sion is giving PCs the powers of facsimile, 
(fax) machines. It enables them to take 
documents created using PC soft- 
ware — including graphics, CAD, desktop 
publishing, spreadsheet, and word pro- 
cessing programs — and transmit the mate- 
rial over telephone lines to a facsimile ma- 
chine or another fax-equipped PC. The re- 
ceiving machine can then print out a fac- 
simile, or copy, of the document. 

The tools of the technology are PC fax 
boards — modem-like cards that generally 
slide into a slot in your PC and hook up to 
the telephone line and a telephone — plus 
the PC fax software that comes with the 
hardware and makes it work. The software 
usually includes conversion utilities that 



Six new PC fax boards 
turn your computer 
into a worldwide 
communicator with 
high-quality 
text and graphics 
transmission abilities. 


enable you to send pictures and text that 
originated in diverse, incompatible file 
formats. Added to PCs, these hardware/ 
software systems offer the capabilities of 
conventional fax machines for a fraction of 
their cost. 

Besides serving as stand-ins for con- 
ventional fax machines, PCs with fax ca- 
pabilities can become full graphics com- 
munications systems, creating, managing, 
sending, receiving, storing, displaying, 
and printing complex picture-and-text 
documents. Desktop publishers with a 
global viewpoint can now circulate their 
communiques to a vast international read- 
ership, quickly and without using a single 
sheet of paper. 
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■ FAX SYSTEMS 


A QUESTION OF QUALITY 


I used to think the idea of PC fax cards 
was a crock. If you want to send a fac- 
simile document, buy a fax machine. It’s 
that simple. Now that we can buy nice, 
compact, affordable desktop Group 3 fax 
machines such as the low-end models 
from Ricoh and Canon that print on plain 
paper, why mess around with sending 
faxes from PCs to save a buck or two? 

That was before I discovered what PC 
fax cards are all about: quality. And may- 
be convenience. Not economy. 

Fax is a wonderful medium for ex- 
changing documents when you need a 
picture of the document — including let- 
terhead, signatures, possibly graphs and 
notary .seals, and all the rest of it — and 
not just the text. If all you need is the text 
(and in potentially revisable form, at 
that), you want an electronic mail system 
such as MCI Mail, or simple direct PC- 
to-PC transfer — in both cases using mo- 
dems and ordinary dial-up phone lines. 

Unfortunately, the output quality of 
most fax machines ranges from mediocre 
to the other side of abysmal. While the 
current-standard Group 3 machines are in 
theory 200- by 200-dot-per-inch ma- 
chines, often you couldn’t tell it from 
their output. Most fax output looks like 
about 75 by 75 dpi at best. 

And of course we still have a lot of fax 


machines that print on thermal or even 
wet-process paper: “Quick, Margie, 
make a Xerox of this before it fades! And 
maybe then we can read it!” 

LOOKING GOOD PC fax, on the oth- 
er hand, when it originates in a 300- by 
300-dpi scanner on your end and 
emerges from a 3(X)- by 300 laser printer 
at my end, looks sensational. The trans- 
mitted (and reproduced) image is still 
bounded by the 200 by 200 limits of the 
Group 3 standard, but that crisp laser out- 
put looks awfully good. It’s a revelation 
to those accustomed to ugly, shiny, hard- 
to-read. low-resolution thermal-paper 
fax output. 

So the quality of the transmitted docu- 
ment will likely become the reason most 
users look into PC fax. Convenience will 
close the deal for some — but only some. 
It’s very nice to be able to scan and trans- 
mit a document quickly, in the back- 
ground, while you’re doing something 
else on your PC. But that has two strikes 
against it. 

First is the pile of hardware you have 
to have to do that: PC plus scanner plus 
laser printer. Laser printers are becoming 
widespread corporate standards; they 
aren’t the problem. 

Granted, scanners ate becoming com- 


mon enough in desktop publishing set- 
ups, but they remain tare birds in general 
business settings. And well they might: 
what ate peopie going to do with them? 
But effective use of PC fax requires a 
scanner: otherwise you’re limited to 
sending only text documents (better han- 
dled another way, as stated above), and 
able only to receive documents that in- 
corporate graphics. 

It’s hard to believe we’ll soon see 
scanners occupying valuable desktop 
real estate next to very many PCs just to 
send fax documents. And remember that 
adding a scanner doubles or triples the 
cost of setting up for PC fax . . . which 
puts it perilously close to the cost of a 
“teal” fax machine. 

TAKE A FAX, MS. SMITH The sec- 
ond flaw in the argument that conve- 
nience is a big selling point in PC fax: hu- 
man nature. In my experience, even 
today most originators of PC fax docu- 
ments don’t send them themselves: They 
have someone to do that for them. In- 
deed, most people I know who use fax 
very much haven’t the slightest interest 
in or knowledge of how the process 
works: They hand a document to some- 
one with in.sttuctions to “fax this to Brid- 
get in L.A.” And someone brings them 


Fax technology holds the promise of 
even greater power. The current, digital 
fax transmission format is the accepted 
standard for telecommunicating graphics 
information. Its application in the PC mar- 
ket could herald the end of the chaos of in- 
compatible file and storage formats. Al-so, 
because PC fax systems ate both inexpen- 
sive and based on the fax standard, they 
could serve as the missing link between 
mainframe database systems and world- 
wide distribution channnels for graphics 
information. 

TIME AND MONEY Until recently, if 
you needed to speed a drawing of an archi- 
tectural plan or a product design to a geo- 


graphically distant client, time wasn’t on 
your side. Probably the fastest and cheap- 
est .solution was to use a courier company 
like Federal Express. If overnight delivery 
(and another night and day to have the doc- 
ument returned with changes or signature 
approval) was too slow, you were out of 
luck — unless you had access to a full- 
fledged fax machine, a $2,000 to $3,0(X) 
hardware investment. 

But, with the advent of PC fax systems, 
you no longer need a four-figure hardware 
budget to take advantage of facsimile tech- 
nology. With one of the six fax products 
we describe here, you can get into the fax 
world for as little as $395. All the PC fax 
products we reviewed let you send docu- 


ments at the rate of less than a minute per 
page, and you don’t even have to pay for 
paper. 

With so many conventional fax ma- 
chines around the world ready to receive 
graphics-and-text documents from PCs, 
it’s no wonder that businesses, govern- 
ment agencies, universities, and other 
groups with global interests and connec- 
tions are fueling the booming PC fax mar- 
ket. About half of these machines ate in- 
stalled in Japan, a major player in the 
world’s markets. The Western business 
community is also contributing to the fax 
boom, sending pages of text and graphics 
that confirm contracts with signatures, 
newspaper and magazine layouts, plus 
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incoming faxes when and as they’re re- 
ceived. 

Frankly, if most of us send someone 
else down the hall to the fax machine 
now, we're unlikely to be easily persuad- 
ed it's a big deal to let that person fax 
things from his or her desk. Unless we 
send and receive a lot of faxes. 

There's one last impediment to the 
rapid and widespread distribution of PC 
faxing throughout business: the percep- 
tion that fax is a very expensive medium. 
It's laughable, but many who send im- 
portant business letters by overnight cou- 
rier at the drop of a hat shrink from 
spending “all that money" on faxing 
documents — although FedEx-ing a one- 
page document overnight costs about 20 
times as much as faxing it immediately. 

FAX-GOUGING Lots of little everyday 
reinforcements of that “fax is expen- 
sive” notion make it one of the tougher 
myths of business culture to shake off. 

My seatmate on a recent airline flight 
was telling me about being charged $120 
by his Newport Beach, California, hotel 
to receive a 24-page contract faxed to 
him by his Dallas office. That's about ten 
times the actual cost to the sender of 
transmitting the message, and maybe 
100 times the actual cost to the hotel of 


receiving it. With markups like that, the 
outrageous 100- to 200-percent markups 
some hotels slap on dialed long-distance 
calls start to look cheap. 

And what about chaige-backs in your 
office? Do you still have to record, sign 
for, and later be billed for Xerox copies? 
Of course not. But I'll bet faxes are still 
treated that way in your firm. Take a look 
around or on a shelf near the fax ma- 
chine: see that clipboard where you're 
supposed to record all the faxes you 
send? Because they're so expensive? 

Indeed, a number of office managers 
recoil at the mere thought of widely dis- 
tributed PC-faxing power: what an op- 
portunity for the profligate to bankrupt 
the company! 

So the toad to turning PC fax into a 
big hit may be a long and difficult one. 
But as more and more people who are al- 
ready regular fax users — and understand 
the economics of 50-cents-a-page instant 
document transmission — see PC-faxed 
documents, the quality issue will come to 
the fore. 

And PC fax cards may become more 
common than, say, pen plotters, if still 
less than ubiquitous. — ^Jim Seymour 


Jim Seymour is a contrihuling editor of 
PC Magazine. 


such documents as drawings, maps, 
charts, and design plans. 

THE EARLY DAYS The fax business 
got off the ground in the mid 1 960s when 
the European standards committee known 
as CCrrr Comitd consultatif international 
lel6phonique et telegraphique) developed 
a facsimile data transmission standard 
called Group I. Machines ba.sed on the 
Group I standard could transmit a page in 
about 6 minutes. In 1976, Group 2 ma- 
chines cut the transmission rate to 3 min- 
utes. 

The Group 3 .standard, introduced in 
1 980, enables machines to transmit a page 
in 30 to 60 seconds at a resolution of 200 


dots per inch (dpi) horizontally and lOOdpi 
vertically. Group 3 users can increase the 
resolution to 200 dpi vertically, which 
comes close to the print quality of early la- 
ser printers but roughly doubles transmis- 
sion time. 

Another standard. Group 4, was intro- 
duced in 1984. It requires high-speed dedi- 
cated lines, however, and machines based 
on this standard cannot operate as dial-up 
devices. 

Group I was based on analog signal 
transmission technology, but Groups 2 and 
3 both involve digital transmission. As 
digital technology has dropped in price and 
increa.sed in speed, digital fax technology 
has improved to keep pace. 


Group 3 is now the most popular stan- 
dard: in less than 6 years, the Group 3 fax 
machine population has risen to half a mil- 
lion. PC fax systems unite the power of 
your PC with the power of Group 3 fax. 

BEYOND THE TELEX PCs have long 
been used to transmit pages of text, as telex 
machines can. Graphics and documents 
that combine images and text have been 
another matter, their transmission ham- 
pered by incompatible file formats and the 
lack of an industry standard. That’s why 
businesses were dependent on expensive 
facsimile machines and the slower alterna- 
tive, express delivery services. 

Yet sending images to someone else 
has always been possible via PC — if both 
the sender and the receiver have modem- 
equipped PCs tunning the same graphics 
and communications software. That’s un- 
likely to be the case in most instances, es- 
pecially in today's active global business 
and financial markets. It's more likely that 
the receiver will have access to a facsimile 
machine, and now, with the growth in the 
market, to a PC with fax powers. 

PC fax .systems work around the prob- 
lem of file format incompatibilities among 
graphics, paint. CAD, and desktop pub- 
lishing programs. The universal form of 
communication they rely on is the printed 
page. Like conventional facsimile ma- 
chines. PCs with added-on fax capabilities 
combine certain characteristics of copiers 
and modems. A copier scans an input doc- 
ument and produces a copy locally. A fax 
machine .scans input documents in the 
same way, but instead of making copies, it 
telephones another fax machine, as does a 
modem when transmitting text. 

What’s more, instead of transmitting 
text in digital bytes representing the alpha- 
bet the way a modem does, the fax- 
equipped PC transmits text and pictures in 
patterns of light and dark scanned from the 
original. The machine at the receiving end 
prints the data, and someone, no matter 
how far away from the sender, has a copy 
of the document within minutes. And 
sending a document by fax makes sense 
even if the recipient is nearby, since it can 
cost less than the stamp on a letter, to say 
nothing of the co.st of the envelope and let- 
terhead plus the follow-up call to make 
sure the letter arrived. 
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SEND AND RECEIVE Fax boards for 
PCs, like modems, have two telephone 
jacks on the back, one for a line out to the 
phone system and one for an actual tele- 
phone . The line connection lets the fax unit 
dial out to send dtKuments and answer the 
phone to receive them. The telephone 
shares the line with the fax board; you can 
use it to make normal calls when you 
aren’t using the PC as a fax machine. 

All the products we examined can dial 
and transmit documents, receive docu- 
ments unattended, and remember a list of 
documents to be transmitted at specific 
times — for example, at night when rates 
are low. They all have RAM-resident 
background utilities that wait for fax calls 
while you use your PC for other things. 
They can store received documents on disk 
in compressed fax format, and they can 
send the documents to a printer as well as 
display them on the screen. 

In addition, all the fax systems maintain 
log files showing what they sent and re- 
ceived and when they did it. They can 
maintain a list of telephone numbers for 
you; some even have a built-in mtxlem. 

Other systems also offer built-in OCR 
(optical character recognition) and image- 
editing capabilities. Panasonic's Fax Part- 
ner is the only product reviewed here that 
includes a built-in image editor. 

YOUR ROLE Like conventional fax 
machines, PC fax systems are easy to use. 
In fact, once they’re set up and installed, 
even users with limited PC experience find 
them almost as easy to operate as a tele- 
phone. 

In order to work with your PC, most fax 
boards require you to set a series of DIP 
switches to configure the system according 
to your needs and the other options in- 
stalled in your PC. If you set a switch in- 
correctly, your PC may refuse to boot up 
after you install the fax board, or the fax 
system may fail to work. 

One fax board figures out how to get 
along with its neighbors without your help. 
This considerate, switchless board ap- 
peared as Electronic Information Technol- 
ogy’s pc-Fax in our reviews last year (PCs 
and Fax Get It Together,” PC Magazine, 
June 23, 1987); the same board shows up 
here as Communication Technology’s Ex- 
ecutive Fax, All manufacturers should fol- 


low the example of this board’s enlight- 
ened designers and eliminate the need to 
set DIP switches. 

With the tiresome process of setting 
DIP switches behind you, you can hook up 
the board and connect the telephone line 
and telephone quickly and easily. Install- 
ing the fax software goes smtxrthly for the 
most part, facilitated by menu choices and 
prompts. Then you’re ready to transmit 
word and pictures by long distance. 

WHAT, WHERE, WHEN To send a 
document by fax transmission, you need to 
tell the system what data to fax, where to 
send it, and when to send it. Where and 
when are easy. Where is the telephone 
number of the receiving fax machine or 
fax -equipped PC; you simply type it onto 
the screen or select it from the program’s 
telephone directory file. When is the date 
and time, also entered through the key- 
board. The difficult part is whai to send. 

To transmit a picture, a fax system 
sends signals representing a line of pixels 
on a page to the receiving fax -equipped PC 
or fax machine. Each pixel is ”on” or 
■’off.” and successive lines of these dots 
make a pattern on the page. Just like the 
dots on the PC’s screen. 

Because all PC fax systems must con- 
form to the standards established by fac- 
simile technology, they all send pixels es- 
sentially the same way. The differences lie 
in where they get the dots — from image 
scanner output, conversion utility files, 
screen display, printer-intended files, ap- 
plication program files, or files from a 
built-in graphics editor. 

SOFTWARE IS KEY The software that 
supports PC fax boards is what determines 
where and how the systems get the signals 
they transmit, and it’s what differs the 
most from system to system. One common 
feature of the programs reviewed here is a 
menu-based user interface. They diverge 
in their ability to handle the various incom- 
patible file formats of PC graphics soft- 
ware. 

With the exception of Smartfax, all the 
PC fax systems we reviewed can accept 
files containing images generated by PC 
Painibrush. and some can handle graphics 
images in other file formats as well, in- 
cluding TIF and .PIC formats. The prob- 


lem is that PC fax systems cannot handle 
all file formats; they cannot read CAD files 
or Loins I -2-3 files or most word processor 
files, for example, in the original formats. 
These files must be converted into a format 
the fax software can read. 

Besides transmitting graphics, all the 
fax systems we reviewed can convert text 
files in ASCII format to facsimile format 
for transmission. Their ASCII conversion 
utilities read lines of characters, convert- 
ing each character into a set of dots that 
looks like the character. You can also use 
this method, called scan conversion, to 
send a 1-2-3 spreadsheet that’s been print- 
ed to an ASCII file. 

TRAFFIC JAMS The RAM-resident 
routines that these six systems use to re- 
ceive incoming fax documents in the back- 
ground while you continue with other PC 
tasks can conflict with other RAM-resi- 
dent utilities you may be using. Since Pan- 
asonic’s FX-BM88/89 Fax Partner has its 
own microprocessor and RAM, it’s well 
equipped to handle incoming fax docu- 
ments without disturbing your PC’s ongo- 
ing activities. The other systems rely on 
the PC to carry the burden; hence your oth- 
er applications may slow down or even 
stop when the machine receives a fax doc- 
ument. 

Another potential problem is that, like 
modems, PC fax boards generate radio in- 
terference, The vendors of the units we re- 
viewed have tested their equipment to 
make sure that any radio noise generated 
d(x:s not exceed the limit set by Federal 
Communications Commission regula- 
tions. But if you encounter a problem with 
interference, take Panasonic’s advice and 
consult the Government Printing Office 
booklet, “How to Resolve Radio-TV In- 
terference Problems . ’ ’ 

CHOOSING A FAX PRODUCT What 
makes one fax system better than another 
is primarily the software’s ability to con- 
vert files from various formats into the 
standard fax format for transmission. All 
the systems can convert and send ASCII 
files in minutes to fax equipment anywhere 
in the world, but not all of them will be 
able to handle files generated using your 
application programs. The formats that a 
PC fax system can accommodate and the 
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way it prepares, displays, edits, receives, 
and stores diKuments are the most impor- 
tant factors to consider when you're mak- 
ing a purchase decision. 

Six more PC fax systems have joined 
the market since we predicted the immi- 
nent PC fax explosion and reviewed .seven 
fax systems for PCs la.st June (“PCs and 
Fax CJet It Together.” PC Magazine. June 
23, 1987). The new systems, made by 
Asher Technologies. Boxrktrout Technol- 
ogy, Communication Technology Co., 
Datacopy Corp.. Panasonic, and Strong- 
line, attest to the bcxrming PC fax market. 

ASHER TECHNOLOGIES 

JT-Fax 

Asher Technologies' $395 JT-Fax is a nif- 
ty little fax system that not only costs less 
than the others but also operates different- 



.n-Kax 

Asher Technologies 
KKW-I Mansell Rd. 

R(>suelI.GA3<K)7f> 

(H0()) 

(4<U) 564-2353 
l.isi Price: 5.^95 

kcquirk*s: [‘MIK RAM. one half-si/e 8-bit 
slot, hard disk rccomnKnded. graphics card 
required to view fax dtK'unienls but mH to run 
tlie software. 

In .Short: ITiis iK*al little fax unit goes its own 
way. convening ikvunicnts iki the fl) while 
transmitting them at half the speed of the oth- 
er units. Its unusual apprixich keeps its cost 
down and saves file storage space, making it 
ideal for many users. 

. 6S0 ON HfcAU-ri SfcHViCfc cArfO 


ly. Other fax systems convert files from 
ASCII format, screen capture format, and 
other formats into fax files before they call 
the receiving fax unit. JT-Fax waits until it 
can make the call and figure out how the 


receiving unit will actually print the d<x:u- 
ment, then converts on the fly while trans- 
mitting. 

In-tlight conversion is possible because 
JT-Fax transmits at a maximum of 4.800 




s tor Jim Seymour 
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You ve read the reviews. 
Now see the movie. 


We’ve introduced 
a new software 
program that ev- 
eryone’s excited 
about. 

It’s ACT! The 
Business Activity Management 
Swtem. The software spedficaUy 
designed to manage the activity 
of your business. ACT! inte- 
grates database, word process- 
ing and time management so 
efficiently, it is changing the 
very culture of business. From 
executives to secretaries. 
Marketing to administration. 
Now, not only arc critics ap- 
auding, but co 
porting d0% to 



plaudingj but conroanies are re- 
) 40% increases 


O 1987 <xxiductnr Software, Inc. 


in their sales 
productivity. 

But don’t take 
their word for it. 
Send for our video 
tape and demo 
disk. ACT! will speak for itself 

For vriur vidai upc and Jono JiUl, 
semi tha ciiunm witn yxxir $10 cknwit to 
Omduotir Software. 9208 Wst MK'al 
Lane, (n'ii^ Icxas 75063. 


Ownpany 


Phone Numher 


Gir>‘ Stair Zip 

CaU ToU Few 1-800-338-2449, ext. ACT 


Uic Business Activity Management System 6 
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bits per second instead of the 9.600 bps of 
other units. The PC is not fast enough to 
convert files on the fly while transmitting 
at 9,600 bps. 

MONEY SAVER The slower transmis- 
sion speed is what enables Asher Technol- 
ogies to offer JT-Fax at such a low price. 
According to many vendors, most of the 
cost of fax hardware is in the 9,600-bps 
modem chip. 

The system's transmission speed 
shouldn't really be a problem unless you 
send a lot of fax documents. It would take 
a great many messages to justify the extra 
$600 you'd have to pay for a faster unit, es- 
pecially considering that the sender pays 
for the calls when you receive documents. 

SPACE SAVER Asher Technologies 
claims that converting a document accord- 
ing to how the receiver will print it pro- 
duces better-looking documents. Defer- 


ring the conversion of the files also saves 
disk space. Fax files are big: an S'/r- by 1 1- 
inch page, for example, scanned at 200 
dpi, requires almost half a million bytes of 
storage. Data compression usually reduces 
this amount by about an order of magni- 
tude, but documents in fax format take up 
a lot of room even when reduced to 50,000 
bytes per page. JT-Fax eliminates this 
problem. 

JT-Fax lets you specify a number of 
files to be linked together and transmitted 
as a single document. You can thus build 
one document from separate letterhead, 
ASCII text, and signature documents, for 
instance. The system will accept files from 
PC Paintbrush. 

The only problem with mixing text and 
graphics documents and sending them as if 
they were one document is pagination. 
Your word processor has no idea that a line 
beginning with the command *SIG:file- 
name — which tells JT-Fax to transmit a 


file containing the image of your signa- 
ture — takes up more than one line on the 
page. Consequently the page endings are 
thrown off. 

The pagination problem is easy to for- 
give, though, since many fax machines re- 
ceive documents on continuous, unperfor- 
ated paper and do not limit page length. 
Most fax vendors have ignored the pagina- 
tion problem, but Asher could contribute 
to the technology by addressing the issue. 
The documentation could also be im- 
proved by the addition of at least one illus- 
tration depicting the board's installation 
and setup. 

Another minor complaint: Although 
the menus offer you the option of display- 
ing a disk directory, JT-Fax takes the di- 
rectory away before letting you enter a file- 
name. A more convenient arrangement 
would be to let you select a file from the di- 
rectory display. A more serious complaint: 
JT-Fax uses DIP switches to set memory 


BSI HIGH PERFORMANCE PORTABLE COMPUTERS 


Designed to bridge the gap between laptop 
and transportable models. BSI LCD Portable 
Computers come in 8088 and 80280-based 
configurations. Up to forty megabytes of hard 
disk storage and up to one megabytes of main 
memory are built in to deliver computing 
power equivalent to sophisticated desktop 
nx>del& 

Five PC compatible expansion slots offer 
expandability unsurpassed by laptops in the 
market 

Stato-oMh^art supartwist liquid crystal 
display with back'lighting provide superb 
contrast and brightness, with readibitity 
approaching that of CRTs. 

BSI Portable Computers are also available with 
high resolution 9" amber monochrome CRT 
displays that work with both monochrome 
graphics or color graphics cards 

Every BSI personal computer carry 1 0 Day 
Money BackQuarantee and is backed by 
One Year Limited Warranty. 


LCD PORTABLE AT BASIC 

SYSTEM $1650 


• 80286 CPU 6/10 MHz. 640K RAM 

• 80287 supported 
a Parallel, serial 

ports 

a Real time clock- 
calendar 
a One 1.2MB 
floppy drive 
a Hard 
drive/ 
floppy 

drive controller 
a Built in adapter for 

external color/ monochrome monitor 
a Detachable AT keyboard 
a 1 50 watt power supply 




Basic System Plus 20MB Hard Drive $1995 
Basic System Pius 40MB Hard Drive $2195 


For Ordwi Only Call Tell FrM : 

1 - 800 - 872-4547 

BSI Customer Support Center (618) 442*7038 

Dealer Inquiry Welcome 



9440 Telsuf Aw.. Suns 4 
El Moms CA 91731 
Tat (818) 4420020 


IBM PC IS tha traCefnartc of Iniarnational Business Corporation 


LCD Portable Turbo XT 
Basic System $1325 

• 8088-2 CPU. 4.77/8 MHz 640K RAM 
a 8087 supported 
a Multi I/O card 
a One 360KB floppy drive 
a Built in adapter for external color/ 
monochrome monitor 
a Detachable AT keyboard 
a 1 50 watt power supply 
Basic Systam Plus 20M8 Hard Drive $1645 
Basic Systam Plus 30MB Hard Drive $1 725 


CRT DISPLAY PORTABLE AT 
BASIC SYSTEM $1 398 

• 80286 CPU 6/10 MHz 640K RAM 
a 80287 supported 
a Real time clock-calendar 
a Monochrome Graphics card with Printer Port 
a One 1 .2MB floppy drive 
a Hard drive/floppy drive controller 
a AT style keyboard 
a 200 watt power supply 
a Optional second floppy drive, serial port 

Basic Systam Plus 20MB Hard Drive $1 740 
Basic System Plus 40MB Hsrd Drive $1940 


CRT Display Portabis Turbo XT 
Basic System $876 



• 8088-2 CPU. 4.77/8 MHz 640K RAM 
a 8087 supported 
a Multi I/O card 
a One 360K8 floppy drive 
a Monochrome Graphics card with Printer Port 
a AT style keyboard 
a 1 35 watt power supply 
a Optional second floppy drive, serial port 
Basic Systam Plus 20MB Hard Drive $1 195 
Basic Systam Plus 30MB Hard Drive $1296 
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addresses instead of allowing you to con- 
figure them through software. 

Even though it transmits documents at 
half the speed of other fax boards, JT-Fax 
is ideal for use at home or in a small busi- 
ness. Its price is especially attractive. 


BRCK)KTROUT TECHNOLOGY 

Fax-Mail 96 

Fax-Mail 96, a $995 fax board from 
Brooktrout Technology, is the newest 
product reviewed here. It is the top-of-the- 
line board among Brooktrout’s three Fax- 
Mail models, which transmit Group 3 for- 
mat documents at 2,400, 4,800, and 9,600 
bits per second, respectively. 

The vendor offers utilities to convert 
files to and from PC Paintbrush format or 
Fax-Mail’s format. Another valuable 
Brooktrout utility intercepts Epson printer 
commands and turns the data that would 
have gone to the printer into a fax file. The 
documentation includes command se- 
quences that you can use to generate AS- 
CII files from MuliiMale, Microsoft Word, 
WordStar, and Lotus 1-2-3 files. 



FaX‘Mail 96, Version l.O 
BnK)kia>ul Technology 
MOCcdarSl, 

Welleslc) Hills. MAO^lKl 

(617)235-.'«)26 

Llsl Price: S995 

Requires: 64()K RAM. harddisk, full* 
length 8-hil slot: graphics card required to 
view fax documents but not to run the st>rt- 
warc. 

In Short: On the market only since July 
1987. this fax product is competent but no 
threat to the competition. It lacks a really 
flexible file converter, hut you can transmit 
any (lies created by Miftware that also tiffcrs 
support fiK hpsiin printers. 
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ACCOUNTING AT ITS BES'I 


Professional Accounting Systems 

FOR Pc-Dos-::- & ms-dos-;:- 

COMPARE AND SAVE 





is the new 

INDUSTRY STANDARD with which 
all accounting software, at any price, must 
be compared with, relative to; 

FLEXIBILITY. INTEGRITY, POWER, 
VALUE, SECURITY. EXPANDABILITY, 
UPGRADEABILITY, HONESTY 
and PRICE. 


$9950 

+ Shipping & Handling 


Includes: General Ledger. Accounts 
Receivable. Accounts Payable. 
Order Entry/Invoicing, Inventory & 
Payroll. 

1 . Menu Driven with 2 help references. 

2. Multi Company & Multi Departments 
with consolidation. 

3. Report Generator/User designed 
financial reports. 

4. Easy to install (5 minutes). 

5. Complete audit trail. 

6. Fully integrated or stand alone. 

7. Up to 1 5 alphanumerics. 

8. Sample data files included. 

350 page referenced documentation included. 
SITE UCENSES AVAILABLE 

30 Day Money Back Guarantee — 
Restocking Fee Applicable 


"There was hardly any contest for the Sest 
Buy of the Year in application software. 
ACT 1 must be judged against others costing 
more than ten times the pnee." 

Mr. Stan Veit 
Editor & Publisher 
Computer Shopper Magazine 

"We have tned OAC and TAS. They now 
collect dust on our shelves because they do 
not compare to ACT 1 ," 

Mr. Tom Atkinson 

President 

York X-Ray. Inc. 

"We have used both BPI and Peachtree. 
Your ACT 1 and ACT 2 outperform both of 
them." 

Mr. Patrick Benjamin 

Benjies Business Center 


ACT 1 series is UPGRADEABLE to ACT 2 
senes which is multiuser for 
LANS & Networks. Data files 
are automatically upgradeable. 


j 1 

Cougar Mountain Softwaro 

P.O. Box 6886 * Boise. Idaho 83707 

Please rush me one 
S99.50 plusS11.50S&H 
Total $111.00 
Idaho residents add 5% sales tax 
Shipping & Handling Outside USA S30.00 

□ Check □ Money Order 

□ MasterCard □ VISA 

□ AMEX ($1.50 extra] 


Account# 

Expires 

Name 

Company 

St Address - 
aty 


COUGAR 
M MOUNTAIN 

S-O-F-T-W-A-R-E. 

2609 Kootenaf. Box 6866. Bose. ID 83707. 208-344-2540 
CIRCLE 194 ON READER SERVICE CARD 


State - 
Phone. 


.Zp. 


Hard disk computer brand . 


ISgnature- 


CALL 800 - 344-2540 

The discerning USERS did it again. They voted ACT 1 
the Best Buy of the Year. 2 consecutive years. 
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EPSON FORMAT Using the printer- 
interception utility, Fax-Mail 96 can fax 
anything created by any software package 
that can send Files to an Epson-compatible 
printer, no matter what the file format: 
graphs, CAD Drawings, database forms, 
and so forth. As long as your software 
drives an Epson-compatible printer, you 
can turn the output into fax format. 

Although the Fax-Mail 96 documenta- 
tion acknowledges that many users will ex- 
perience trepidation when opening their 
computer cover for the first time, it lacks 
even one picture to illustrate how to install 
the unit. Although the installation instruc- 
tions are complete, a few diagrams would 
help considerably. 

Fax-Mail 96 works reasonably well, 
but it fails to outshine the more full-fea- 
tured and flexible PC fax systems on the 
market. 

COMMUNICATION 
TECHNOLOGY CO. 

Executive Fax 

Executive Fax, a $1,095 hardware and 
software unit from Communication Tech- 
nology Co. , is a clone of pc-Fax (reviewed 
in PC Magazine. June 23, 1987). Its hard- 
ware deserves credit for taking a lot of 
work out of your hands, saving you both 
lime and aggravation. Unfortunately, the 
uncommunicative software sabotages 
some of the unit’s convenient features. 

No SWITCHES On the plus side, in- 
stead of using switches that you must set to 
specify a memoiy address. Executive Fax 
automatically looks through the available 
addresses to find one that is not being used. 
Instead of asking you to make decisions, it 
figures things out for itself In addition. 
Executive Fax is the only fax unit we re- 
viewed with labels for the telephone plugs, 
rescuing you from having to consult the 
manual to figure out the correct socket for 
the telephone. 

Yet the convenience that Executive 
Fax’s hardware gives, its software lakes 
away. You have to put each recipient’s 
number in its telephone book before you 
can transmit — it won’t let you simply type 
in a number for a one-.shot transmission. 
You must also move all pictures to the Ex- 
ecutive Fax directory before you can send 


them — you can't simply change to the disk | 
directory where the pictures are stored . 

During the installation procedure, the 
software prompts you for the size of the fax 
buffer, but it fails to give you even a hint of 


■ Executive Fax has 
some valuable features, 
including the ability to 
merge images into word 
processor files and 
generate fax files for 
transmission. 


what the buffer is for. If you set it loo 
small, the unit will transmit only part of 
your pictures. If you .seek help from the 
vendors, they will tell you to make the 
buffer bigger. An error message like "In- 
sufficient memory for buffer" would help. 
However, an even more annoying, and 
possibly destructive circumstance oc- 
curred: When we set the buffer too low 
(causing the unit to send truncated rather 
than full pictures), the activity log reported 
that Executive Fax had sent the pictures 
without any problem. 

Executive Fax is consistently uncom- 
municative. When we tried to send a file 
that was in the wrong format, the unit 
made the call first and then Uxtked at the 
file and decided not to send it. Again, no 
message alerted us to the problem. And 
though the Executive Fax software does 
include some conversion utility files, the 
documentation makes no mention of them. 

The system uses the utility programs to 
convert PC Painihursh files for transmis- 
sion. 

MERGING IMAGES On the other 
hand. Executive Fax has some valuable 
features, including the ability to merge im- 
ages into word processor files. To do this, 
you insert commands specifying the cor- 
ners of each image and the .source file of 
the images. The .software then merges the 


pictures with your d(x.'ument and generates 
a fax file. 

For example, the command *\l LO- 
GO. R)1 places the upper-left-hand comer 
of the picture in file LOGO.FOl at the 
point where the asteri.sk (*) is located in the 
diKument. The command I/* indicates the 
placement of the picture’s lower-right- 
hand comer. You have to allocate enough 
vertical space between the *\ command 
and the /* command to hold the picture, so 
that your word processor can account for 
the required space and can paginate the 
document correctly. 

You can overlap pictures by starting a 
picture before ending the previous one. 
The overlapping image can either hide the 
one below or let it show through, depend- 
ing on the imaging command. All text in 
the picture area shows through. Executive 
Fax also enables you to preview the files 
on the screen before sending them. The 
system thus comes pretty close to giving 
you full desktop publishing capabilities. 

Although the unit’s software should do 
a better job of keeping you informed by is- 
suing error messages and reassuring feed- 
back, the hardware is a dream. With the 




Executive Fax 

Communicalion Tcchnwiogy Co. 

19925 Steveas Creek Blvd. 

Cupertino. CA 95014 
(408)973-7816 

List Price: $1,095 

Requires: 640K RAM. hard disk, o[)e stan- 
dard 8-bit slot. gra|Miics adapter. DOS 3.0or 
taler. 

In Sliort: This unit, the most convenient fax 
pnxluct wc reviev^ed. has no address switch- 
es to set. It olTers all the features most users 
would need. 
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hardware’s convenient features and the 
package's overall capabilities, the credits 
outweigh the debits: Executive Fax is a 
well-functioning, capable package. 

DATACOPY CORP. 

Microfax 

The $1,195 price of Microfax reflects its 
capabilities. It’s a pro at handling compli- 
cated documents. 

Datacopy was an early player in the 
desktop publishing arena. Its WIPS (Word 
Image Processing System) was one of the 
pioneers in mixing text and graphics on the 
screen. As desktop publishing programs 
multiplied. Datacopy worked with Aldus, 
Microsoft, and other companies to stan- 
dardize file formats so that its fax unit 
could transmit documents produced by 
most publishing systems. The result of this 
effort was the .TIF (Tagged Image File) 
format. 

The .TIF file formal enables the appli- 
cation programs that support the foimat to 
tag their private information in order to 



MUrofax ,\ vrsMn 1.1 
Datacopy Onp, 
l2l5TcmiBclla Ave. 

Mountain View. CA 94043 
fWK)) H2I-2K9S 
(4I5)%5-79(K) 
l.tsi l*rlcc: Si .195 

Kctiuircs: 3K4K RAM. hurJ disk, one Man* 
dard K-hil slot: graphics card rtxjuircd ut view 
fax d<K'unienls hut not to run the softw;uv. 

In Short: With tite added value of a built-in 
HHideni and the capability to handle highly 
fkirmatted dticuments Iixhii .TIF files, this ca- 
pable lax system Justifies its higher price. Its 
file conversion utility is the best we've seen. 
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( keep it separate from image data. Other 
I programs that use files in the .TIF formal 
I can thus ignore the tagged infonnation. 

: Any program that supprrrts files with 

I the .TIF extension can find the image data 
because the picture is stoned in a known 
[ place in the Group 3 compressed-fax for- 
, mat. Many PC desktop publishing pro- 


■ Datacopy reduces the 
cost of setting up a fax 
operation by including a 
built-in Hayes- 
compatible modem with 
its Microfax board. 

grams support .TIF files, and the formal is 
popular in the Macintosh world as well. 

FILE-HANDLING PRO The payoff of 
Microfax’s ability to handle .TIF files is 
that the system can lake such files, pro- 
duced by page layout programs, and trans- 
mit them to any fax unit. The distant fax 
machine becomes a remote printer for a 
document preparation system. 

In addition. Microfax’s own IMG file 
format is becoming something of a stan- 
dard for pictures. AutoCAD, for example, 
can prxxiuce IMG drawings, which Mi- 
crofax can then transmit. Since the.se 
drawings can have resolutions as high as 
2(K) dpi. they often look better than draw- 
ings produced by pen plotters. 

The Microfax software includes an 
image-to-image file conversion utility 
called I2I. To use this easy, helpful fea- 
I ture. specify the input and output files. I2I 
then takes over, figuring out the format 
you want from the file extensions. 

BUILT-IN MODEM Fax boards gener- 
ally contain nearly all tbe components of a 
conventional nuxlcm. but Microfax gives 
you l(X) percent — by including a built-in 
Hayes-compatible modem with its fax 
board. This added feature in effect reduces 
the cost of the fax board for those users 


who would also need to buy a modem. 

The documentation includes clear illus- 
trations showing how to install the board. 
They’re good enough to u.se when iastall- 
ing any add-in board, so you’ll want to 
hang onto them. 

Microfax is a highly capable fax unit, 
with a fairly high price to match. Its built- 
in modem is an added bonus. If you need 
to tfansmit highly formatted documents. 
Microfax’s professional file-handling cap- 
abilities — especially its support for .TIF 
files — make it worth the price. 

PANASONIC 

FX-BM88/89 
Fax Partner 

Since Panasonic has long been in the mar- 
ket for conventional facsimile machines, 
it’s no surprise that the company now of- 
fers the FX-BM88/89 Fax Partner, a $999 
fax board for the PC. The Fax Partner was 
designed primarily to be easy to use, and it 
is — especially for transmitting word pro- 
cessing documents. 


il^FACT FILE 



FX-BM88/89Fax I'artner 

Panasonic 

Division of Maisushila Hlectric 

Corp. or America 

2 Panasonic Way 

Secaucus.NJ(l7(W4 
(WX)) 447-4700 

List lYlce: $999 

Requires: 640K RAM. oiw standard 8-bit 
slot, lOMK hard disk, graphics card. Mouse 
recommended 

In Short: llns lull-lcaiunxl tax board excels 
at sending text. Despite the built-in graphics 
editor and version of PC Poimhrush. it's less 
adept at transmitting graphics 
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The Fax Partner board is built around 
the 808 1 microprocessor and has its own 
256K memory on the board. Fax Partner 
thus relieves the PC of some of the pro- 
cessing burden it undergoes when the fax 
board is receiving documents in the back- 
ground. 



EDITOR'S 
6M CHOICE 


• Executive Fax 

• JT-Fax 



The best bet for small businesses 
and individuals is Asher Technol- 
ogies’ JT-Fax. It's simple to use, 
works well, and best (fall is easy on 
the budget. 

An innovative approach is the 
key to the success if JT-Fax: it con- 
verts dexuments on the fly while 
transmilling them at half the speed 
of the other units. This approach 
keeps its cost down and saves file 
storage space, without degrading 
image quality and without delaying 
typical transmission times appre- 
ciably. 

Corporate buyers and MIS man- 
agers, though, may quake at the 
thought (f humbeds <f people set- 
ting switches wrong or the prospect 
<f using a system that runs at less 
them maximum speed. For them the 
best choice is Executive Fax, from 
Communication Technology Co. It 
has all the features most users need, 
with no switches to set, and it can 
transmit at 9,600 bits per second as 
well. 

Datacopy' s Micrefax, thanks to 
its excellem file conversion utility, 
also deserves recognition. Actually, 
the ideal PC fax setup for corpora- 
tions is a combination of products: 
the Micrefax conversion utility used 
with the Executive Fax system. Al- 
though you won’t find that combina- 
tion offered by any vendors, maybe 
you can play ‘ ’Let’s Make a Deal’ ’ 
with Datacopy and win the utility 
program. 




LETTER PERFECT Panasonic's mar- 
ket researchers found that about 90 percent 
of all PC documents transmitted are one- 
or two-page letters generated by word pro- 
cessors; hence the company's product de- 
signers and developers gave the Fax Part- i 
ner simple, flexible features for 
transmitting word processing documents. 
The fax board doesn't handle complicated 
graphics with the same skill as some other 
fax units, but it's unbeatable at transmit- ; 
ting letters quickly and easily. 

Since Fax Partner's specialty is trans- 
mitting letters, it restricts you to sending ^ 
ASCII Files and graphics files read by its 
own graphics editor, including those in the 


■ Fax Partner’s graphics 
editor can read .PIC files 
created by application 
programs like Lotus 
1-2-3. You can edit and 
massage a .PIC file 
before transmitting it. 

.PCX and PCC formats. Hie graphics 
editor — the focus of most of the well-illus- 
trated documentation — is similar to the ! 
one in PC Paintbrush. Panasonic even 
supplies a version of PC Paintbrush with 
the system's software. 

The graphics editor can read graphics 
. PIC files that applications like Lotus 1-2-3 
create. Once you read a .PIC file into the 
editor, you can massage it until you're sat- j 
isfied and then write it out as a fax file to 
send to its destination. More conversion 
utilities would be a welcome addition, en- 
abling you to send files created in other 
formats, 

GRAPHIC UMITS Fax Partner did a 
poor job of transmitting the Ak/oCAD noz- 
zle drawing used in our tests. Not only did 
the characters look less than crisp, but a | 
line was missing in the transmitted docu- ' 
ment. 


Another limitation is that you must 
move all the documents you want to send 
into one directory before you start to send 
them, since you can't change the disk di- 
rectory from the menus, 

FLASHING UGHTS The Fax Partner's 
lights flash when you're sending or receiv- 
ing a picture. Although this type of feed- 
back is useful, the lights are located in a 
separate box that fastens magnetically to 
your PC's case and attaches to the fax 
board by a plug-in cable. At least the docu- 
mentation warns you against putting the 
light box down on your desk, where its 
magnets could erase your floppy disks. 

The bottom line is that Panasonic's Fax 
Partner is unbeatable for faxing letters, 
memos, and other text documents, but it's 
weak on graphics transmission. 

STRONGLINEINC. 

Smartfax 

Smarifax, a $995 fax board from Strong- 
line. requires you to set more switches than 
any other fax unit we reviewed. While the 
documentation says that the fax board has 



Smartfax 
Strongline Inc. 

246S E. Bayshore 
Palo Alto. CA 94303 
{415)493^57 
List Price: $995 

Requires: 384K RAM. hard disk, one stan- 
dard 8-bit slot, graphics card. 

In Short: Outclassed by the other PC fax 
boards, this unit requires more hardware set- 
tings than any of the others aixl gives you less 
software support; it even lacks support for PC 
Paintbrush. 
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■ The Smartfax software 
requests the time and 
date when you ask it to 
transmit. The current 
date and time according 
to DOS are the default 
entries, though. 


21 switches, the hoard we tested had 17. 
Whether 17 or 21 , the switches you’re re- 
quired to set are too many. 

In fact, hardware settings control more 
board functions than in other units. Forex- 


ample, the choice between pulse dialing or 
tone dialing is a software selection for all 
the other boards; with Smartfax, making 
the choice requires manipulating the hard- 
ware. 

When it comes to setting the memory 
address, the documentation, which reads 
as if a non-English speaker wrote or trans- 
lated it, offers little help. You set the ad- 
dress with jumpers instead of switches. 
Since the illustration of the jumpers is hand 
drawn, it's difficult to figure out how to 
turn them on and off. Other hand-drawn 
elements in the dtKumentation include the 
cursor keys; apparently the printer that pro- 
duced the guide had no arrows in its char- 
acter set. 

SOFTWARE QUIRKS Instead of taking 
DOS’s word, the Smartfax software re- 
quests the date and the time when you ask 
it to transmit. The current date and time ac- 
cording to DOS are the default entries. 


though, and you can bypass the requests 
by pressing Enter twice. 

One handy feature unique to Smartfax 
is a built-in table of international dialing 
codes. It lists area codes for major world 
cities and for U.S. states and cities. 

NO PAINTBRUSH Unlike the other fax 
units, Smartfax offers no support for PC 
Paintbrush . It would not transmit the 
AutoCAD nozzle used in our tests, but it 
does accept files from Dr. Halo. 

Smartfax transmits documents ade- 
quately. But with loo many switches, poor 
documentation, and a high price, it lacks 
market smarts. Considering Smartfax’s 
heavy reliance on hardware settings and its 
lack of support for PC Paintbrush, all the 
other fax boards we reviewed outclass il.ii^ 


William Taylor is a consultant on artificial 
intelligence in New Hampton, New Hamp- 
shire. 



Great Performances 


Demand an Encore 

Let ns take your article to its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted • • on 80 lb. paper stock, in 4-color, 
2-color or l-color, call or write to^y: 

Jennifer Locke— Reprints Manager; 

Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY iOOlO, 212-503-5447. 
''Minimum quantity 500 reprints. 



PROTECT YOUR 
INVESTMENT 

- Option Board Safe! 


Software based protection 
on ordinary diskettes 

Cop's Copytock II diskettes cannot 
be copied by so-called back-up 
programs like COPYiiPC, Copy- 
Write nor by bitcopiers or hai^ware 
devices such as Option Board. 

User friendiy 

machine Install feature"^^ 

The ertd'user can Install protected 
programs on one specific machirte. 
The protection is tied to the mother- 
board and the disk controllers. 

The installed programs can be 


copied ar>d backed-up r>ormally. 

Compatibility 

Cop's Copylock II supports IBM 

PC/XT/AT and IBM PS/2 and 

compatibles. 

LAN support 

The protection can be tied to one 
specific PC in a local area network. 

COP’S 

COPYLOCK II 
Developed by Link Computer 


In US: Danccxec. 40S0 Durock Road. Cameron Park, Ca. 9S682. 1-800-451-0303 Ext. 8S. 
International: Dancotec, Bahkefaldet 36. DK-2840 Hofte. Denmark. ('•'45) 2 80 16 86. 
Distributors: Canada: Computer Disir. 416-273-7352, France. Simed (-•^33) 1 43 99 04 70. 
Netherlands; Compus (■•■31 >8370 97627. Spain. Next For (-^34)14111704. Sweden; 

Code (-f46) 8 796 90 40. 
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■foTlaser 
^ printers are 
created equal. 


They- stan out equal because all suc- 
cessful laser printers are driven by- only 
a few engines of proven quality: Manu- 
fecturers install these identical engines 
to build different printers. 

Destiny Technology used the same 
Ricoh engine as the just introduced IBM 
Pageprinter™ to create the LaserAct 
They made it plug-compatible with the 
HP LaserJet™ series, the de facto industry 
standard with more than 500 personal 
computer software drivers ready to use. 
By developing its own software and 
controller board, the LaserAct I goes 
beyond being just plug-compatible with 
the HP series; it is also one to one Laser- 
Jet font cartridge compatible. And, for 
the same rettiil price, it offers .several fea- 
tures not found on the HP machines, 
such as: 



riaixAxisir 




• Full vector graphics capability; 
standard 

• Full 1.5 MB RAM, .standard 

• 300 DPI full page bit-map, standard 

• 4 months on-site service, 8 months 
depot, standard 



• 9 resident fonts, 
standard 

" • Available now, 
for immediate 
deliven' 


Rlgeprlnier isa indenurk nf Inienutionol Husiness SbchiiH-rs 
LKcrAct I isainMlemirkuf DesttnvTcchnokigy' 

Laserjin t!>atradcnuH(orHe«‘lcn-hM.’kard 


I>e.stiny Tcchi)ok)g\' 
1012 Siewart Driw 
Sunn>\-ale. Ca. 9408(i 
Tel: (408) ^33*3ri 
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■ PC LAB NOTES: TP4 REVISIONS ■ NEIL J. RUBENKING 

Turbo PASCAL 4.0: 

MAKING THE BIG MOVE 

Turbo Pascal programmers will welcome the new features of Version 4.0, but some of the 
changes may mean making major revisions to your existing programs. 


T he gixxl news is that Borland’s lat- 
est version of Tuibo Pa.scal includes 
the features most Pa,seal program- 
mers have had at the top of their wish list. 
We’ve all wanted separate compilation of 
Units, new data types, "smart linking.” 
and no 64K barrier. These and other im- 
portant features are discussed in more de- 
tail in the sidebar "What’s New in TP4'.’’’ 
The bad news is that since Version 4.0 in- 
volves a number of fundamental changes, 
you may have to do some major rewriting 
of your programs. In this issue of PC Lab 
Notes. I’ll describe some of the.se problem 
topics and offer solutions. 

Several problem arcas arise from the 
change from .COM file output to .EXE 
files. Turbo Pascal 3 (TP3 hereafter) com- 
piles directly to .COM files. This is part of 
the reation for its speedy compilation, but 
it’s also the cause of the 64K barrier. A 
COM file can have only a single code seg- 
ment. and a segment can be only 64K in 
length. The new TP4 compiler prrxiuces 
.EXE files, in which every Unit can have 
its own code segment. But techniques that 
a.ssumcd a single ccxle segment will no 
longer work as they did. Interrupt Service 
Routines (ISRs), INLINE code in general, 
and programs with overlays will all need 
revision. You’ll also have to rewrite any 
code that Uxrk advantage of User Written 
I/O drivers or User Written Error Handler 
nrutines. TP4 retains these user-written 
items but expands them considerably. 

INTERRUPT SERVICE ROUTINES 

The .COM file limitation of TP3 eased the 
task of writing ISRs in several ways. An 


ISR doesn’t have access to the data seg- 
ment of the program in which it’s imbed- 
ded. but in a .COM file its code segment is 
the same as that of the whole pnrgram. 
Since typed constants reside in the code 


PRODUCTIVn Y INDEX 


PC LAB NOTES 

Turbo Pascal 4.0 gives new programs 
a boost; older ones need adapting. 

UTILITIES 

PAINT dolls up your help screens 
with zippy colors and patterns. 
ENVIRONMENTS 
OS/2’s memory management has un- 
forgettable new techniques. 

POWER PROGRAMMING 
MASM and C programs get to change 
a child’s environment. 
SPREADSHEET CLINIC 
Converting database and directory 
dates to serial date values. 
USER-TO-USER 
DOS dares to print from a batch file 
without prior approval. 

POWER USER 

Duping WordStar commands with 
Word', tracking FoxBASE by the sec- 
ond. 

LANGUAGES 

Writing characters at an angle in Tur- 
bo Pattcal; fast BASIC dating. 

PC TUTOR 

Printers giving off bad vibes to hard 
disks; EGA stragglers. 
CONNECTIVITY CLINIC 
LANs competing against factory up- 
roar, receiver overruns. 


segment in TP3. it’s very simple to let the 
ISR communicate with the main program 
using typed constants. 

This communication is especially im- 
po;lanl when you want your ISR to pass 
control to the old interrupt routine, i.e., 
use an interrupt chain. In TP3, you store 
the old interrupt’s address in a typed con- 
stant. When you’re ready to chain, you 
simply clean up the stack and JUMP di- 
rectly to that address. 

In a TP4 EXE file, on the other hand, 
there is more than one code segment, and 
typed constants reside in the data segment. 
Thus, you can’t use the same techniques. 
Borland docs provide the Interrupt Proce- 
dure. a special kind of prtK'edure declared 
as shown in Figure 1. A prrxtedurc de- 
clared in this way automatically saves and 
restores all the registers and makes the 
main program’s data segment active. Fig- 
ure 2 shows the cixle generated by such a 
prtKcdute. If your ISR presently uses IN- 
LINE ccxle. however, ycxj’ll have to re- 
move any CS: overrides that precede refer- 
ences to typed constants. 

Since an Interrupt Procedure automati- 
cally pushes the registers on entry and pops 
them on exit, you may wonder how you 
cun puss any infonnation out. The heading 
for an Interrupt Pnx.'edure gives a clue. 
The registers appear as if they were argu- 
ments to the procedure, and you access 
them as such. If you’re writing Pascal 
ccxle. simply refer to them directly. In IN- 
LINE ccxle. refer to them as offsets from 
BP. Figure 3 shows a replacement for in- 
terrupt I6h(uncnhanced PC BIOS) written 
almost entirely in Turbo Pascal. This is the 
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PROCEDURE foo(_FlagB, _CS, _IP, _AX, _BX, _CX, _DX, _SI, _DI, _DS, _ES, 
_BP:Word);INTERRUPT: ~ 


Figure 1 : TP4-ni’mraU'd hciulinf;for an Iniirrupt Proaedure, 


S0 

PUSH 

AX 

53 

PUSH 

BX 

51 

PUSH 

CX 

52 

PUSH 

OX 

56 

PUSH 

SI 

57 

PUSH 

DI 

IE 

PUSH 

DS 

06 

PUSH 

ES 

55 

PUSH 

BP 

89E5 

MOV 

BP,SP 

81ECXXXX 

SUB 

SPyLocalSize 

BSyyyy 

MOV 

AX, SEC DATA 

8ED8 

MOV 

DS,AX 

{Body of 

procedure 

goes here} 

89EC 

MOV 

SP,BP 

5D 

POP 

BP 

07 

POP 

ES 

ir 

POP 

DS 

57 

POP 

DI 

5E 

POP 

SI 

SA 

POP 

DX 

59 

POP 

CX 

5B 

POP 

BX 

58 

POP 

AX 

CF 

IRET 



Figure 2: Spcdal prelude and posdude code 
created hy TP4 far an Interrupt Prtu'edure. 


software keyboard intemipl, the one your 
programs use to get keystrokes from the 
keyboard buffer. Note the assignments to 
-Flags and —AX. 

There's one major problem with the 
new Interrupt Procedure, however. Sup- 
pose you want to chain to the previous in- 
terrupt. You store the old intetrupl vector 
in a variable of the new "generic pointer" 
type. Before you can JUMP to the old in- 
terrupt, though, you have to restore the 
original values of the registers from the 
stack, and that includes the DS register. 
And since you don't have access to the 
main program's data segment, you can’t 
find the address of the old interrupt. 

The program shown in Figure 4 shows 
a clever way around this dilemma, devised 
by INLINE wizard Lane Ferris. Normally, 
to get ready for the routine's end, we have 
to pop everything off the stack. To chain to 
the old interrupt, we play some tricks with 
the stack. AX and BX would be the last 


registers to get popped. We put the old in- 
terrupt vector into AX:BX. then exchange 
them with the segment and offset of the re- 
turn address on the stack. When we pop 
the stack, we leave AX and BX on. As a 
result, when we do a RETF, control passes 
to the old interrupt, and when it ends, con- 
trol goes back to the proper return address. 
You should be aware that this process may 
be version-specific, for future versions of 
Turbo Pascal may not store the return ad- 
dress at offsets BP+ 16 and BP-l- 14. But 
for now it works, and it allows you to con- 
vert your ISRs to the new version. 

Inline code with TP4, you can no 
longer refer to the current location counter 
in INLINE code, nor can you directly call 
procedures and functions. It's not difficult 
to call a procedure in INLINE, though, as 
Figure 5 demonstrates. You ju.st have to re- 
write any INLINE code that assumes that 
typed constants reside in the code seg- 
ment, or that manipulates the stack. 

In return for undertaking this minor re- 
writing. you get a new kind of INLINE. 
TP4's new INLINE directives ate similar 
to macros in a macro assembler. When you 
use the procedure name in your program. 


PROGRAM Mew 116; 

BIOS Data - $48; 


U6*i ert, doa, baiui; 

VAR 


(•Th« b«xx unit la daaerlbad alaawhara in thia artiela*) 

Buffar Baad i Intagar ABSOLUTE BIOS Data t $88lA; 


VAR 

Buffar Tail i Intagar ABSOLUTE BIOS Data i $881C; 


Rbd Vac, Exit Vac t pointarj 

Buffar Start i Intagar ABSOLUTE BIOS Data t $8888; 


CONST 

Buffar End i Intagar absolute BIOS Data > $8882; 


Kbd_Znt •• $1S; 

XB_Flag t Byta ABSOLUTE BIM Data i $8817; 

BEGIN 


{SF-F) PROCEDURE Ky Exit; <$r-} 

STI) 


BEGIN 

CASE Bi( AX) OP 


SatlotVac 1 Rbd Int, Rbd vac); (raatora OLD imiS) 

8 t BEGIN (•Raad bay (wait for it)*) 


IF (ExitCoda <> ■) OR (ErrorAddr <> NIL) THEM 

REPEAT 


BEGIN 

STI; HOP; CLl; 


Asalgn(Output, ’'); 

UNTIL Buffar Kaad <> Buffar Tail; 


Ra«rrita(Outpub) ; 

AX 1 - MaaM(BI08 Data i Buf?ar Baad]; 


trritaLn(|7); 

lMC(Buffar Haad, 2); 


IF ExitCoda > SFF THEN 

IP Buffar Baad > Buffar End then 


HritaLn< 'USER BREAK*) 

Buffar Haad s> Buffar Start; 


ELSE 

STI; 


BEGIN 

END; 


Hrite< 'Critical Error 1 HEX(Bxitcoda) ) ; 

1 1 BEGIN (• Haa a bay praaaad?*) 


writa<' AT PROGRAM LOCATION '); 

CLl) 


HritaLn(liax(Sag(ErrorAddr*) ), * i Hax(Ofa (ErrorAddr* ))) ; 

IF Buffar Haad •• Buffar Tail THEN 


END; 

Flaga Flaga or saro Flag 


END; 

ELBE 


BxitProc t> Exit Vac; {raatora pravioua ExitProc) 

BEGIN 


END; 

_Flaga t* Flaga AND NOT(Saro Flag); 

AX !■ HaxM(BIOS DatatBuffar Baad]; 

EN9; 

STI; 


PROCEDURE CLt; 1MLIHE($FA); {INLINE procaduroB ara NlCEt) 


PROCEDURE STI; INLINE(SFB): 

END; 


PROCEDURE HOP; 1MLINE($9#); 

2 1 AX I* KB Flag; (•Raturn shift atataa*) 

END: 


PROCEDURE tHTlS_ISR< Plaga, _CS, IP, _AX. BX, _CX, DX, 

“si, 01, “ds, ES, "bp I word); 

END; 


INTERRUPT; 

PROCEDURE Do DOBO; 


(•THIS procadura aixiply duplicataa tha function of (un-anhancad BIOS) 

VAR 


INT tSh. But it doaa it totally uaing Turbo Paacall*) 

CB : Char; 


CONST 

L t 8TRINC(25S]; 


Saro_Flag « $48; 


(amiinuesf 


Figure 3: An Interrupt Procedure that replaces interrupt I6h. 
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Z t lnt«9«r; 

BBOZN 

Hrit«Ln( 'IwplacsMnt k«ybo«rd interrupt ia inatallad. * ); 

Hrita(*7RESS any kay to continu* j 

REPEAT UNTIL RayPraaaad; 

CH t* RoadXayi 

HritaLnfCH) } 

Nrit«('Bntar your naMi 

RaadLn(L| ; 

HritaLnCHi, L); 

Hrita('Entar an intagari '); 

RaadLn(I); 

HritaLnCTou antarad *, l)i 

END; 

BEGIN 

clrscr: 

chackBraak >> True; 

Gstintvae(Kbd Znt, Kbd Vac); (save ‘’old* INT16} 

satIntVac(Kbd_Znt, eiNT16_ZSR); (install new) 

Exit__Vsc <■ ExitProc; ~ (save eld ExitProc) 

ExltProc :• 0My_Sxit; (install new) 

Do_Oaxio; {show yer stuff!} 

{The interrupt gets restored in the ExitProc} 

END. 

tFigurfSendsi 



PROGRAM shift_Ray^Prasaad; 

Uaat crt, dot, twxx; 

(•Tha haxx Unit ix daacribad alaawhara in thia article*) 

VAR 

Kbd_Vac, Exit_vac t pointer; 

CONST 

Rbd_ZnC • 9) 

(• Scan codes for seven shift keys •) 

SC LeftShift - 42; 

SC Rigbtshift • 54; 

SC CtrlShift « 29; 

SC AltShift - 56; 

SC_NuinLock ■ 69; 

SC_8crollLock ■ 7t) 

SC~CapsLock • 58; 

SKP : Boolean - Paisa; 
which I Byte - 8; 

{$r*) PROCEDURE Ky Exit; ($F-) 

BEGIN 

8etZntvec(iU>d Int, Kbd vac); {restore OLD INT9} 

IP (ExitCode <> 8) OR (ErrorAddr <> NIL) THEN 

BEGIN 

JkaBi9n(Output, ”); 

Rawrite(Output) ; 
writeLnd?); 

IF ExitCoda • $PP THEN 

HriteLn( 'USER BREAK') 

ELSE 

BEGIN 

Write('Critical Error t HEX(ExitCode) ) ; 

HriteC AT PROGRAM LOCATION '); 

MriteLn(Hex(8e9<ErrorAddr*) ), ' : * , Hax(Ofs<ErrorAddr‘ ) ) ) ; 
END; 

END; 

txitproc >> Exit Vac; {restore previous BxitProc} 

END; “ 

PROCEDURE CLZ; INLZNE($PA); {INLINE procedures are handyl) 

PROCEDURE 8TZ; INLZMB(6PB); 

PROCEDURE INT9 Z8R( Pla9S, CS, IP, AX, BX, CX, DX, 

SI,“ DI,*" D8, ES,"" BP T word); 

INTERRUPT; 

BEGIN 

ZNLINE( 

$9C/ {PUSHP ;save fla9s ) 

$E4/$68/ {IN AL, 68h ;Raad the keyboard port ) 

$3C/8C_CapsLock/ {CNPB AL,8C__CapBLock > 

$74/51?/ {JS Has Pressed } 

S3C/SC LeftShift/ {CKPB AL,SC LeftShift } 

$74/$lB/ {JS Has Pressed } 

$3C/SC_Ri9htShift/ {CKPB AL,8C_Ri9htShift) 

$74/$17/ {JS Has Pressed > 

$3C/SC CtrlShift/ {CHPfi AL.SC CtrlShift } 

$74/513/ {JS Was Pressed > 

$3C/8C_AltShift/ {CNPB AL, SC^AltShitt > 

$74/$SP/ {JS Was Pressed ) 

$3C/SC NUBLOck/ {CKPB AL,SC NuinLock } 

$74/$8B/ {JS Haa^Prasaad } 

$3c/SC_scrollLock/ {CNPB AL,sc_ScrolILock} 

$74/587/ {JS Has_Preasad } 

{IP you didn't junp by now, it wasn't a shift key) 
$C6/$86/8KP/$88/ {HOVB SKP, 8 ;aat SKP to falsa ) 

$EB/S88/ {JKP To_Nor»al) 

(Was Prasaed) 

$C6/S86/8KP/$81/ (M0V8 SK?,1 ;aat SKP to trus ) 

$A2/which/ {HOVB which, AL ;remanber WHICH key } 

{To Normal} 

$9D/ {POPP ;Get back saved flags ) 

$Al/> Kbd^vac+2/ (MOV AX,Kbd_vec+2 ; vector sagnient ) 

$6B/$lE/>''Kbd vac/ {Hov BX.Kbd vac ; vector offset } 

$e7/$5B/$8C/ (XCHC BX,{BP*14] ; switch ofs/bx } 

$87/$46/$18/ (XCHG AX,(BP«16) ; switch seg/ax } 

$8B/$ES/ (MOV SP,BP ;UNdo What TURBO did at } 

$5d/ {POP BP : start of this routine) 

$87/ {pop ES !lt does a lot sure than TP3i) 

$1P/ {POP OS) 

$5P/ (POP Dl) 

$5E/ {POP 81) 

$5A/ (POP DX) 

$59/ (POP CX) 

$CB (RETF ; effectively *jmp (Kbd vec]* } 

); 

END; 

FUNCTION ShiftKayPressad i Boolean; 

(. 

{• Returns the value of flag variable SKP, «) 

{• and resets it to FALSE •) 

....................................... 

BEGIN 

CLZ; (Don't want it changing DURING this!) 

ShiftKayPressad >« SKP; 

SKP t- Falsa; 

8TZ; (OK, can change now) 

END; 

FUNCTION Read SKP i Byte; 

.................................. 

(• Returns the value of flag variable •) 

(> ’WHICH', and resets it to 8 •) 

BEGIN 

CLI; (Don't want it changing DURING this!) 

Raad_SKP I* which; 
which i<* 8; 

STI; (OK, can change now) 

END; 

PROCEDURE DO Oasto; 

BEGIN 

clrScr; 

HritaLn(' keyboard interrupt demo ’Shift Keys*'); 

HriteLn( ' ) ; 

HriteLn; 

Write(' Press the various shift keys on the '); 

WriteLn( 'keyboard. The nomal ’XeyPreased” ) ; 

Hrite(' function doean*'t notice these keys. '); 

HritaLn('But the new ’ShiftKeyPressed’ ' ) ; 

HriteLnc' notices! Hit <CtrlxBreaX> to quit.'); 

REPEAT 

REPEAT UNTIL Kaypressed OR ShiftKayPressad; 

WHILE KeyPressed DO write ( RaadKay ) ; 

CASE Read SKP OF 

SC LeftShift t WritaLn{ 'Left Shift'); 

SC RightShift t HriteLn < 'Right Shift’); 

SC CtrlShift 1 HritaLn< 'Control shift*); 

SC AltShift i NriteLn('Alt Shift’); 

8C_NuaiLock t HriteLnc 'Nun Lock'); 

8C_ScrollLock 1 HritaLn( 'Scroll Lock'); 
sc CapsLoek i HriteLn ( 'Caps Lock'); 

END; 

UNTIL False; (Only way out is ‘Break) 

END; 

BEGIN 

checkBreak True; 

GetlntVec(Rbd^Znt, Kbd_Vec); (save ’old* INT9) 

8etlntVec(Kbd2xnt, eiNT9_lSR); (install new) 

Exit vec !■ BxitProc; (save old ExitProc) 

ExitProc <- dHy_Bxit; (install new) 

Do Deno; (show yer stuff!) 

END. 


Rgure 4: A chaining Interrupt Procedure that passes control to the old interrupt, then back to the proper return address. 


figh!-::! “ 
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PC LAB NOTES 


WHAT’S NEW IN TP4? 


T hree ehecni for TurN) Pascal 4.01 
One for breaking the 64K barrier, a 
second for separate compilation of units, 
and a third for implementing "smart 
linking." And additional plaudits are in 
order for various other features. 

With TP4 you're no longer limited to 
64K of cixie. Write as much ctxic as you 
need, and separate out related pnx.’csses 
into Units. You need only recompile a 
Unit when it changes. Reusing a unit 
you’ve made for another pritgram is no 
problem, and smart linking assures that 
only the prcK-edures you use get incorpo- 
rated into the new program. The same 
holds true for the Run-Time Library. 
TP3 always included the whole Run- 
Time Library in every program; TP4 
only includes the parts that get used. 

Borland provides an UPGRADE pro- 
gram with TP4 that will process your 
TP3 code and make it ready for TP4. In 
many cases running UPGRADE is all 
you have to do. To recompile the chess 
pntgram from Turbo Cumeworks under 
TP4 requires changing exactly three 
lines. UPGRADE Hags areas that will 
need more handwork, such as that de- 
scribed in the main btxly of this article. 

NEW DATA TYPES TP4 adds some 
new data types that we’ve long wished 
for. First there’s the WORD. This is a 2- 
byte unsigned integer, ranging in value 
from 0 to 65,535. TP3 users have invent- 
ed various tricks to treat signed integers 
as unsigned; now we can do it directly. 
All hex constants arc WORDS, and you 
can declare array types with upper 
bounds greater than 32.767. 

It’s still possible with TP4 to convert 
an integer to an unsigned real number: 
the expression 

R 256.0*Hl(I) -I- Lo(I); 

will dt) the job, as before. And you can 
still make unsigned comparisons by 
comparing the high and low bytes of two 
signed integers separately. So you don’t 
have to get rid of your workarounds. But 
in programs that you write fmm now on. 


II 

II 

1l 


PROGRAM CondComp; 
{$IFDEF CPU87} 


Single; 

Double; 

Extended; 


<SN+} 

VAR 
X : 

Y : 

Z : 
(SELSE) 

VAR 

X : Real; 
y : Real; 
Z : Real; 
{$ENDIF) 


{ turn on use of 8087 math package } 


{ single precision IEEE real 
{ double precision IEEE real 
{ extended IEEE real 


no 8087 
reals } 


so define all of them as 6 byte } 


BEGIN 

WriteLnt'X takes 
WriteLn('Y takes 
WriteLn('Z takes 
END. 


sizeof (X) , 
SizeOf (Y) , 
SizeOf ( Z ) , 


bytes . 
bytes . 
bytes . 


’ ) : 
’); 


Figure A: An example of eoiulitkmal enmpilauon. 


use the WORD type when you need an 
unsigned integer. 

The INTEGER type has gained an un- 
signed equivalent and BYTE has ac- 
quired a SIGNED equivalent. The Short- 
Int type is a I -byte integer, ranging from 
- 1 28 to 1 27. You can use this one for 
small constants that may have negative 
values. 

Real power comes with the new 
Longint, a signed 32-bit integer. Using a 
Longint you can represent any number 
ranging from a low - 2, 147.483,648 to a 
high 2,147.483,647. Longint arithmetic 
is substantially faster than floating point, 
so if 2 billion is big enough fur you, 
switch to Longint. 

If you do use floating point , TP4 gives 
you some new choices. The same old 
Turbo 6-byte Real still exists, but there 
are four new Hardware Floating-Point 
types. First are the IEEE standard Single- 
and Double-Precision types, using 4 and 
8 bytes, respectively. If that’s not 
enough, the Extended type is a 10-byte 
real number with 1 9 significant digits and 
a 


frttm 1.9 X 10"-''^' to LI x 
The Comp type is something of a hy- 


range 

10 "''- 


brid. It’s effectively an 8-byte integer, 
but it’s treated as a floating-point type. 
Using the Comp type you can represent 
integers from -(i"') to 2'’’- I . That 
maximum Comp is an astronomic 
9.223.372,036,854.775.807. and 
there’s no rounding involved. This will 
come in handy for replacing the BCD, 
which is not being relea.scd with TP4. 

All floating-point types except Real 
require an 8087 chip. Using the new con- 
ditional compilation, you can create 
source code that will easily compile into 
8087 and non-8087 variations. Figure A 
shows a tiny program using conditional 
compilation. 

DOS ACCESS Anything you can do in 
DOS, you can do in Turbo Pa,scal. The 
INTR and MSDOS routines handle sim- 
ple interrupt calls, and INLINE code lets 
you do almost anything. Yet some of the 
tricky code we’ve written forTP3 is now 
obsolete. You no longer have to work to 
EXEC another program — that’s built in 
now. Of course you get the function that 
returns the exit code of the child pixKess 
Uxi. And if you want to get or set an inter- 
rupt vector, simply use GetlntVec and 
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SetIntVec, both in the IX)S unit. 

Many common DOS functions are 
now built into the DOS unit. These in- 
clude routines to find files for a directory 
listing, to change file attributes, to get or 
set the system date and time, and to 
check available disk space. 

TP4 includes super-fast direct video 
screen writing, t(x>. If you Use the CRT 
Unit, direct video memory I/O is auto- 
matically enabled. You can turn it on and 
off at will, and you can control whether it 
checks for snow. You can write a whole 
screenful of information so fast that it 
seems to appear all at once. Just run the 
program in Hgure B to see the speed. 

UNITS Units are what make large pro- 
grams possible in TP4. Each Unit can 
only have 64K of code, but you can use 
as many Units as you need. Units save 
you time by being portable: once they're 
written, you can use them again and 
again. You can expect to see whole li- 
braries of Turtx) routines distributed as 
Units once TP4 is in widespread use. 

Each procedure or function in a Unit 
appears twice — in the Interface and the 
Implementation sections. You put the ar- 
guments in the Interface section and the 
code in the Implementation section. You 
can also make variables and routines 
"private” by omitting them from the In- 
terface section. When you do this, only 
routines within the Unit will be able to 
use them. Figure C is a simple Unit that 
adds the "Hex” and "HexByte” func- 
tions to any program that Uses it. Note 
that the Unit name is ‘ ‘Hexx” — Unit and 
Program names are true ktentiTiers in 
TP4, so you can’t make a prrxiedure with 
the same name as the program or Unit. 
Several of the example programs Use the 
“hexx” Unit. 

Every Unit can have both an Initial- 
ization section (which executes automat- 
ically at the start of any program that uses 
the Unit) and an ExitPnoc (which exe- 
cutes when the program ends). This ca- 
pability makes a Unit highly self-con- 
tained. 


PROGRAM FaatHrlte; 

Uses Crt; 

VAR 

AString t String[791; 

N : Byte; 

BEGIN 

FOR N 1 to 79 DO AString[N) :■ 'O'; 

AString[0] #79; 

Clrscr; 

WriteLnt 'Press <Return> for a demo of fast screen writing'); 
ReadLn; Gotoxy(l,l); 

LowVideo; 

FOR N 1 to 24 DO WriteLn ( AString ) ; 

FOR N != 1 to 79 DO AString[N) 'X'; 

Gotoxy(l,l); NonnVideo; 

writex,n( 'Press <Return> for a demo of ordinary writing'); 
ReadLn; GotoXY(l,l); 

Directvideo False; 

FOR N 1 to 24 DO NriteLn(AString) ; 

END. 


Figure B: A demonstration cfTP4's direct video HO. 


UNIT Hexx; 

Interface 

TYPE 

Btrlng2 = STRING[2]: 
string# - STRING)#]; 

CONST 

HexDigit : ARRAy(B..15] OF Char = ' 0123456789ABCDEF' ; 

FUNCTION HexByte (B : Byte) : string2; 

FUNCTION Hex (I : Integer) : string#; 


Implementation 


string2; 


FUNCTION HexByte (B s Byte) 

BEGIN 

HexByte := HexDigit [B SHR 4 ] tHexDigit [ B AND $F]; 
END; 

FUNCTION Hex (I : Integer) : string#; 

BEGIN 

Hex HexByte (Hi(I) )+HexByte(Lo(I) ) ; 

END; 

END. 


Figure C: A simple Unit for hexadecimal conversions. 
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SHORT-CIRCUIT EVALUATIOS 

What's wrong with this statement? 

IF (X <> 0) AND <Y/X > 1) THEN... 

Suppose X is zero. TP3 always evaluates 
all parts of a Boolean expression, so 
you'll get a divide-by-zero error at the 
expression Y/X. Strictly speaking, how- 
ever. there's no need to evaluate the sec- 
ond Boolean expression. The combined 
expression will only be true if both parts 
are true, and if X = 0 the first part is 
clearly false. Thus, the program could 
safely stop evaluating when the first ex- 
pression proved false. This is called 
short-circuit Btxtican evaluation, and it's 
an option inTP4. 

TP4 can use .OBJ files. You must fol- 
low certain rules to be sure your .OBJ file 
is acceptable, but if you do so a simple 
compiler directive will link it in. There's 
no separate link step — TP4 does the link- 
ing at compile time. 

GRAPHICS! You'd really almo.st ex- 
pect to pay extra for TP4's built-in graph- 
ics. Built-in routines detect which of .sev- 
en supported graphic modes your system 
can use: CGA. MCGA. EGA. VGA. 
Hercules, AT&T 400-line, and 3270 PC. 
You can call on standard procedures to 
plot lines, circles, and polygonstthe 
GRAPH Unit automatically adjusts to 
the graphics adapter in use. You can fill 
outlines in a variety of colors and tex- 
tures, draw lines with adjustable width 
and pattern, and create fancy text in vari- 
ous sizes using several “.stroked" fonts. 
Creating fancy graphics effects with the 
new Turbo Pascal is a.stonishingly ca.sy. 

There may be times when all the 
grand enhancements of TP4 are less im- 
portant than simply getting your program 
running. In that case, you can use the 
TURB03 and GRAPH3 Units provided 
with the compiler. These Units duplicate 
a number of TP3 routines. You can in- 
struct the UPGRADE program to use 
these compatibility Units. Emergencies 
aside, however, your time would be bet- 
ter spent doing a true upgrade. — Neil J. 
Rubenking 


PROGRAM ProcPannDwDo; 

VAR p t pointer; 

PROCEDURE aproc; 

8BGIM 

NritaLneZ an a procedural'); 

END; 

(5r-> 

PROCEDURE Call(Pro t pointer); 

BECZN 

Zin.ZMB($PP/$SB/$l4); {CALL PAR (BP4-4]) 
END; 

BEGIN 

P t* 0aproc; 
call(P); 

END. 


Figure 5: One to call a pewedure within 

INUNEcode. 


the exact INLINE cixJe you declared gets 
inserted. For example, you can use the IN- 
LINE procedure Fa.slKey (shown in Figure 
6) as a loop-exit test to check for a key be- 
ing pressed. It's almost 20 times as fast as 
the usual "IF KeyPres.sed THEN CH := 
ReadKey;". FastKey uses INLINE code 
to check whether the pointers to the key- 
board buffer's HEAD and TAIL are differ- 
ent. If not. there's no keystroke waiting, 
and the program performs a relative jump 


PROGRAM inllneDirectlvel; 

USES ert; 

VAR 

CH I Char; 
count : Longint; 

PROCEDURE FastKey; INLINE 
($31/$C«/ 

$8E/$C0/ 

$26/$Al/$lA/$04/ 

$2e/$3B/$06/$lC/$04/ 

$74/$03); 

PROCEDURE GetCh; 

BEGIN CH i> UpCase ( ReadKey ) ; 

BEGIN 


3 bytes forward. It just happens that's the 
exact size of the simple prtxredure call to 
GetCh. So, by combining FastKey with 
GetCh, you have a FAST l(X>p test. 

Because the INLINE procedure has to 
be completely relocatable, you can't refer 
to variables within it. But you can pass it 
parameters and pop them off the stack. 
The function LongMul (Figure 7) illus- 
trates this technique. You might initially 
wonder why LongMul is necessary. When 
you multiply two integers, TP4 (like TP3) 
assumes you intend an integer result. If 
you know you may have a Longint result, 
you can typecast the first variable to a 
Longint. If you do this, both operands will 
be promoted to Longint and the calculation 
will use the Longint code from the Run- 
Time Library. Still, you don't really need 
the full-blown Long Integer multiplica- 
tion, since the result of multiplying two 2- 
byte integers will always be one 4-byte 
Long Integer. And the INLINE procedure 
LongMul takes only about 40 percent as 
long as multiplying with a typecast, and it 
takes 5 less bytes of cixie. 

Yet another example of the INLINE di- 
rective is provided in the two example In- 


{XOR AX, AX} 

{MOV ES,AX> 

{MOV AX,ES: (041A]> 
{CNF AX,ES! [04lci} 
{JZ $+3) 


END; 


HrlteLnt 'Press any key to start, "Q" to Cult'); 

CH := ReadKey; 

HriteLn < ' Looping ....*); 

CH := #0; 
count ;> 0; 

REPEAT 

FastKey; 

GetCh; 

Inc (Count) ; 

UNTIL CH » 'Q' ; 

HriteLn ('IN that tine I performed ', count, ' repetitions'); 
END. 


Figure 6: Fast keypress Jeteetion usinfi an INLINE directive. 
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The Project Planning and Presentation System 
that works the way you think. 


With it, you can compare progress 
and current activity against the plan. 
See time and budget changes for every 
step.Track shifts in cash flow and man- 
hours compared to plan. 


Writing plans.The minute you 
present a project plan or proposal 
with objectives, schedules, and of 
course budgets, you set yourself 
up as the company spear catcher. 
Because you and your company are 
going to bet your mutual future on 
that plan That’s dangerous territory 
But what ifyou could write and 
present a plan that's bulletproof 
from the beginning’ 
Outline-based planning. 
instaPlan's "top-down" approach 
helps you think through plans and 
proposals. First, define broad ob- 
jectives.Then, flesh out the details. 
Assign resources to activities on 
InstaPlan's unique spreadsheet. 
Finally InstaPlan's database lets you 
select key activities for analysis and 
presentation. 



':..InstaPlan...is a sexy, very inter- 
active, very different approach to 
project management:' 

Stewart Alsop 
PC Letter 

C 1987 by PC Letter Associates 


. InstaPlan is ideal for people like 
us who are too busy doin g instead 
of planning..:' 

j r o Esther Dyson 

Release 1.0 
March 24.1987 

'Redefines project management 
by combining thousand dollar 
performance with ease of use 
and superior output." 

Tim Malagon 

Project Information Services Corporation 
San Clemente. CA 

An air-tight guartmtee. We guar- 
antee that InstaPlan will help you 
develop and present clearer and more 
accurate plans. Or, return the com- 
plete package within 30 days and 
we'll cheerfully refund your money 

ORDER TODAY. $99. 

NO RISK. TOLL FREE. 

800 - 852-7526 

Recommended Conflguratlon: IBM PC/XTyATorcumpaUble 
MOK RAM. Hard Disk. ur5l2K. Dual F1i>ppy required Prinlers 
Supported: IBM Pn)pnnief& Graphics Printer. Epson FX/MX/ 
RX/LQ,*Okjddia Plug'n Play 92/3, Micn^irw 192/3 292/3*Toshiba 
3Sl.*andHPUser)etPlus *(72 x 120 dpi, B/W) 


A $99 powertool for: 

• Consultants 

* Facilities 

• Marketers 

Planners 

• Entrepreneurs 

• Account 

• Engineers 

Executives 

• Pr^uct 

• Production 

Managers 

Planners 

• Contractors 

• Researchers 


prints professional graphics on 
ordinary printers for overheads, 
proposals and handouts: Charts. 
Tables. Workflow diagrams. Ex- 
pense graphs. Even Gantt and 
Time -phased PERT charts. So, 
you'll look as good as your plan. 

Tracking performance. The 
InstaPlan pre^ess tracking option 
is a $70 add-on module to InstaPlan. 


Site licensing available 









P R O [) U C ■[■ I V I T Y 



PROGRAM LongHulDemo; 

VAR 

X, Y : Intagar; 

PUNCTIOM LongHul<X, Y I Integer) i Longlnt; 

<* Turbo pushes X and Y on the stacX *) 

INLINE) 

$58/ {POP AX :Pop Y ) 

$5A/ {POP DX ;Pop X } 

$r7/$EA); {IHUL DX .-Result In DX:AX - X<>Y} 

BEGIN 

X Haxint; Y :« HaxInt; 

WrlteLn('X Is ' , X, ' and Y is Y); 

HriteLn) 'X*Y“' , X^Y. ' — wrong because it''s truncated to integer.'}; 
NriteLn) 'LongHul(X,Y)e’ , LongHul(X, Y)); 
writeLn) 'LongInt(X)»Y-' , LongInt(X)*Y) ; 

END. 


Figure 7; ftn INIJNE tlireclive with argumenis. 


tcmipt Service Routines (Figure 3 and Fig- 
ure 4). In both of these programs, there are 
parts of the code during which interrupts 
must not occur. I defined INLINE direc- 
tives STI and CLI, each consisting of the 
single byte of the corresponding op-code. 
To turn off interrupts, I insert "CLI;"; to 
restore them. "STI”. 

OVERLAYS AND CHAINING The new 
Turbo Pascal doesn't have overlays or 
chaining. Since you can make .EXE files 
as big as you want, this shouldn't be a 
problem. Or is if.’ By using overlays with 
TP3, you could create a complex program 
that would run on a sy.stem with very little 
RAM . TP4 compiles more efficiently than 
TP3. and the total code size will certainly 
be less than the sum of all the overlays. But 
the ctxle will all be in memory at once. So 
if you incorporate all those overlays into a 
single TP4 program, it will require much 
more RAM to run. 

The official (Borland) solution is to re- 
create the portions of your program that 
once were overlays as separate programs. 
Then you use the built-in EXEC procedure 
to call them. The overlay procedures, 
however, had direct access to all the pro- 
gram's variables, and the new "child" 
programs arc self-contained. The same 
holds true for CHAINed programs: when 
you chain, the new program inherits the 
data segment of the old. 

The way around this problem is fairly 
simple, though it will involve some work 
on your part. You must start by determin- 
ing exactly what global information the 
parent program needs to share with the 


child programs. Create a RECORD type 
"PassData" that holds all of this data. 
(Figure 8 provides you with an example.) 
Put the TYPE declaration in a file, and $ln- 
clude it in the parent and each child pro- 
gram. 

In the parent program, declare a vari- 
able of type PassData, and in each child 
program declare a pointer to PassData. 
Whenever you EXEC one of the child pro- 
grams, pass it the segment and offset of the 
PassData variable on the command line. 


■ The new Turbo doesn’t 
have overlays or chaining. 
Since you can make big 
.EXE files, this shouldn’t 
be a problem. Or is it? 

Within the child program, take the seg- 
ment and offset from the command line 
and set the pointer variable to that address. 
You now have complete access to the es- 
sential data. Each child and the parent 
share the data in the PassData variable. 

In addition to being somewhat cum- 
brous, this process involves some danger. 
Suppose, for example, that someone were 
to run one of the child programs separate- 
ly. giving it erroneous values for the ad- 
dress'? In such a case, you could end up 
overwriting important parts of memory. In 


order to avoid this, you should include an 
extra field — an ID field — in the PassData 
record. Give it a specific value in the par- 
ent program, and check for that value in 
each child. If the child program dues not 
find the correct string in the ID field, it 
should never attempt to write to the shared 
area but should halt immediately. 

As you've probably surmised, this 
methtxl is not a true replacement for over- 
lays. Each child program is self-contained 
and has its own copy of as much of the 
Run-Time Library as it uses. The program 
will need many .EXE files, and the child 
processes will have to be more indepen- 
dent than overlay procedures needed to be. 
Until Borland adds overlay support to 
TP4, this kind of solution will have to do. 

EXIT PROCEDURES TP3 allows you 
to write one User Written Error Handler 
procedure for a program. The error handler 
automatically gels control if the program 
terminates abnormally. This is important 
for programs that do things like changing 
interrupt vectors. You have to restore 
those interrupts even if the program crash- 
es; otherwise, the program crash becomes 
a system crash. 

TP4 extends this concept with the Exit 
Procedure (ExitProc). If you define an Ex- 
itProc for your program, it always gets 
control when the program ends. If the pro- 
gram crashes because of an error, the glob- 
al variables ExitCode and ErrorAddr con- 
tain the number and address of that error. 
Moreover, each Unit in your program can 
have its own ExitProc, and each will be 
called in turn. For example, suppose you 
have a Unit that redefines the hardware 
keyboard interrupt to recognize more key 
combinations than the standard BIOS 
does. You can put the command to install 
the new keyboard handler in the Unit's ini- 
tialization section and the commands to re- 
store the original interrupt in its ExitProc. 
When you use this Unit in a program, you 


TYPE 


PassData » RECORD 

ID : 

8tring[8); 

status : 

Integer; 

DataFileName t 

atcinq(64] : 

END; 



Figure 8: Example of a shared data type for 
interprocess communication . 
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PRODUCllVIlY 


■ PC LAB NOTES 


{SR+) 

PROGRAM Exit_Proc_E>emo; 

USES Crt, hexx; 

(*The h«xx Unit is described elsewhere in this article*) 

VAR 

Exitvec t Pointer; 

H } word; 

{$P+) PROCEDURE My_ExitProc; <SP-> 

BEGIN 

IF (Exitcode <> 0) OR (ErrorAddr <> MIL) THEM 
BEGIN 

A8ei9n(Output, '*)) (*U8e DOS standard output*) 

Rewrite ( Output ) ; 

Write ( #7 'Abnormal exit: *); 

IP Exitcode » $FF THEM 
HriteLn( 'USER BREAK') 

ELSE 

BEGIN 

Nrite( 'Critical Error I HEX(ExitCode) ) ; 

Write (' at program location '); 

WriteLn(HEX(Seg(ErrorAddr'‘) ) , Hex(Of8(ErrorAddr‘' ) ) ) ; 

END; 

END 

ELSE WriteLn( 'Normal exit. '); 

ExitProc Exitvec; {restore previous ExitProc} 

END; 

BEGIN 

ChecJcBreak True; 

Exitvec : a> ExitProc ; 

ExitProc :» GMy^ExitProc ; 
writeLn (' Enter a WORD value:'); 

ReadLn<H) ; 

END. 


Figure 9: An ExilPnK, which gets control when the program ends. 


TYPE 

CharBuf - arrayli. .127 ] of 

char; 

T8XtR8C > RECORD 


Handle 

t Word; 


Node 

Word; 


BufSize 

Word; 


Private 

Word; 


BufPos 

: Word; 


BufEnd 

i Word; 


BufPtr 

“CharBuf ; 


OpenFunc 

pointer; 


inoutrunc 

: pointer; 


Pluahrunc 

1 pointer; 


CloaePunc 

1 pointer; 


UaerData 

t Array[1..16l 

of byte; 

NaoM 

: ArraylB. .79] 

of char; 

Buffer 

t CharBuf; 


END; 




Figure 10: The TextRec TYPE, corresponding 
to the structure of a TEXT fde variable. 


don't have to do anything but insert the ap- 
propriate Uses statement. Without any 
further work on your part, the initialization 
code will install the new Intemipt Service 
Routine, and the ExitProc will restore the 
original interrupt. 

The program shown in Figure 9 pro- 


vides a very simple ExitProc example. Try 
different responses to the prompt “Enter a 
WORD value:”. If you enter a proper val- 
ue (0.. 65535), the program terminates 
normally. Enter a value greater than 
65,535, and it crashes with a Range Error. 
Type some nonnumeric characters, and 
you get an Invalid Format error. Hit Ctrl- 
Break to end the program. In every case, 
the ExitProc gels control. The program 
saves the existing ExitProc vector and re- 
stores it when its ExitProc finishes. 

TP4 error codes are completely differ- 
ent from those of TP3. Numbers 1 to 99 are 
reserved for DOS error codes, which are 
passed directly to your program. Numbers 
100 through 199 are for internal I/O errors, 
and 200 to 255 for other fatal errors. If 
yourTP3 program did any interpretation of 
error codes, you’ll have to remember to 
change it to reflect the new codes. 

TEXT FILE DEVICE DRIVERS TP3 
let us create User Written I/O drivers to re- 
place the internal procedures that handled. 
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for instance, console output. TP4 greatly 
extends this concept. Each Text variable in 
TP4 can be mapped onto a special TYPE 
calledTextRec (see Figure 10). The Turbo 
Pascal manual describes this type in detail, 
but it’s not built into the compiler. That is 
because you can tailor TextRec to your 
own needs. The TextRec type includes ad- 
dresses for the four routines that open, 
close, flush, and do I/O on a file or device. 
It also allows up to 16 bytes of user-de- 
fined data. (File Interface Blocks no longer 
exist as such; the TextRec type has re- 
placed them.) 


To create a Text File Device Driver, 
you must create those four routine.s — or as 
many of them as you will use. A possible 
application of the expanded driver concept 
is illustrated by the program in Figure 1 1 . 
Its purpose is to accept any number of vari- 
ables occurring in one or more Write state- 
ments and to return a single string variable 
containing all of them. Note the TextRec 
declaration: this file uses 8 bytes of the 
UserData area to store the file size and po- 
sition and the address of its data buffer. 

The I/O routines must follow a certain 
mtxiel. Each must be a function taking a 


VAR parameter of type TextRec and re- 
turning an integer. Each mu.st be declared 
FAR using the ($F-r) compiler directive. 
The routines return 0 for success; any other 
value will be taken as an I/O error and re- 
turned in the internal variable lOresult. 

I/O drivers in TP3 worked on one char- 
acter at a time. The output rtrutines had to 
be procedures that accepted a single 
CHAR argument, and the input routines 
had to be functions that returned a CHAR. 
TP4’s Text Device Drivers act on a buffer 
full of characters, so they can potentially 
be faster. 


PROGRAH U»r fiUs 

FUNCTION Usropen(VAR r > TextRec) i integer; 

uiEi crtt 

(• This particular kind of ‘file* can only be opened with •) 

CONST 

(• Rewrite, never with Reset. •) 

UtrSlt > 7iii 

BEGIN 

• St>7Ms {'Mgkc* internal cede* lor TV4) 

UsrOpen S; 

fBinput ■ (d7s1} 

HITN r DO 

faoutput > SdTB2> 

IP node • fwoutput then 

falnout • $07B]} 

BEGIN 

10 HotOutput • «lS4t 

UPiloBls 1 - •: 

XO PilePull • trm; (Tou «rrot* > 2SS eharnetars) 

urilePos )• S; 

to Invalid • tPCi (TOU attoaptod an invalid oporation) 

END 

TTPE 

ELSE UsrOpen :• XO Invalid; 

Btrinqiss ■ tTRlHa[25S)) 

END; 

CbarBuf • AltltAV(«..127| or Char; 

(SP-}(8top cawpiling functions as par routines) 

Pakarila ■ AMATl s. .uarsis) or Char; 


TaatRac ■ mcokd 

rVNCTXON ReadUariVAR P i Text) i String255; 

Handla i Word: 

(• Grab t)>e entire contents of the usrP.le and reset it ■) 

Noda t word; 

(• to ewpty. •) 

sufslca 1 word; 

VAR Tswp 1 8tring29S; 

rrivata t Word; 

BEGIN 

BufPoa 1 word; 

WITN TextRec(P) DO 

BuTCad 1 Word; 

BEGIN 

BufPtr 1 ‘cbarBuf; 

Hove(Data*. Tewp(l), UPilesix); 

OpanFune i pointart 

Tawp(B| te chr(UrileBiS); 

InOutruoc 1 pointer; 

UPilesix •: 

PluahPuoc I pointer; 

UPilePoa ;• S; 

Cloaarunc i pointer; 

END; 

(IS bytaa for Uaar Data. Wa use 

ReadUsr t* tenp; 

• of thaw) 

END; 

UPilaPoa 1 word; 


urilosia 1 Word; 

PROCEDURE AsaignuarfVAR r t Text); 

Data s ‘rakaPila; 

BEGIN 

uaaroata i AJUiAy|l..S) or byte; 

WITH TextReeiP) DO 

Mawa 1 AltftAT|S..79| or Char; 

BEGIN 

Buffer 1 charBuf; 

Mode !• fwClosed; 

BNO; 

Bufsise :> 127; 

VAR 

BufPtr !• Sbuffer; 

UarPila : Text; 

openPunc EUarOpen; 

CH ( Char; 

ClosePunc i> Susrclose; 

R, 0 1 tntapar; 

xnoutrune puaroutput; 


PluahPunc >• MarOutput; 

{tr*) (Cowptla functions aa par routines) 

Haws(S) II; 

ruNCTXON uarcloaa(VJUt r : TextRec) i Xnte9er: 


(• 'Cloeea* the UarPlle by deallocating ita buffer. •) 

UPilePoa f •; 

(• Always returne 1, weaning aucceas. ■) 

NewiData); 

BBGXH 

END; 

Oiapose(r.data) ; 

END: 

uarcloae ■■ 1; 


END; 

BEGIN 


clrBcr; 

PUMCTIOH uarOutput(VAR P : TextRec) i integer; 

Nrite('Now writing several variables to ‘UsrPile* — ’); 

(• output to the ‘file* conelata of woving characters frost •) 

NriteLn(*tbey will baecae a single STRING.'); 

(• the built-in TextRec buffer to the outside buffer and •) 

AssignuariVarrlle); 

(• adjusting the appropriate pointers. *1 

Rewrite(UsrPile): 

BEGIN 

WT4te{UarPile, 'Pl/a • Pi/4slill); 

usroutput i> S; 

Hrlte(UarPlle, The biggest Long Integer is KaxLongInt); 

WITH r DO 

HriteLaf 'Press a liey to see the result.'); 

XP node > XwOutput THEN 

CH Readxey; 

BEGIN 

NriteLn; WriteLnc*', Readusr(UsrPile) . '**); HriteXj); 

XP upilePos^BufPos >e UsrBit TREW Usroutput 10 PilePwll 

WriteLnf'How the UarPile is clear, ready to accept input again'); 

ELBE 

N !• 3SS; D I- 111) 

BEGIN 

writeiusrPile, H. '/', D, ‘ chr(247), ' Pt.'); 

Hov«(BufPtr‘, Data'tVPilePos], BufPoa); 

HriteiUsrPile, ' PI-'. Pltlill, ‘ and N. '/', D, N/Dslill); 

UPllePos 1 * UPilePos^BufPosi 

WritelJii 'Press a key to see the result.*); 

XP VPilePos > UPileBli THEN UPileSit t- urilePos; 

CH 1- ReadXey: 

BufPoa le S) 

writoLA; writeui('“, ReadUsr(UsrPile), "'); writeLn; 

END; 

WriteLni 'NON to overload the UsrPile — we will get a special I/O error'); 

END 

WritetJi( 'Press a key te see the result."; 

ELBE 

CN ReadRey; 

XP wode ■ fwcloaed TNEH UarOutput t* lO NotOutimt 

FOR H !■ 1 TO 9 DO 

ELBE Usroutput >• XO Invalid; 

WritelUsrPile, 'THIB string has 32 characters. '); 

END; 

WriteLn; WriteLa('*‘, ReadUarfUarPile) , *'): WriteLn; 


END. 


Figure 1 1 : Using a simulated le.xt file to convert any number of variables into a single string variable. 
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When your program absolutely re- 
quires a particular data file, the user is sure 
to misplace that Tile. To avoid that possi- 
bility. you may want to include the data 
file directly in your program. In TP3 this is 


a simple task: you just declare the file as an 
EXTERNAL procedure. The compiler 
pulls the whole file into the code segment, 
and you access it using a pointer or an ab- 
solute variable. As long as you have code 


■ With Turbo’s expanded 
capabilities you can do 
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just about anything 
possible on a PC. 


space to spare, this kind of "fake exter- 
nal" is an extremely easy solution. 

TP4 uses the EXTERNAL keyword 
differently. In TP4. an external prwedure 
declaration refers to the .OBJ file previ- 
ously declared using the $L compiler di- 
rective. Fortunately, it’s easy enough to 


PROaRXM FRk*_Objj 
{$L IHFO.OBJ) 

PROCEDURE IDfoProoj EXTERHAX,; 

PROCEDURE DitplayInfo(P ) Pointac); 
VAR N t Xnt«g«r; 

8,0 t Word; 

BEGIN 
N t* -1; 

8 i« 8«g(F‘'); 

O t« 

REPEAT 

Xnc(N); 

writ«(Chr(KEN(8fO+M] ) )l 
UNTIL <MEN(8tO+8UCC(N)]) - 2<; 
END; 

BEGIN 

Displayln£o(9lnfoProc) } 

END. 


Figure12:L/5mga "fake .OBJ" to 
incorporate a data file directly into a program . 


put an .OBJ header on a data file; Borland 
supplies a utility program with the compil- 
er to do Just that. Figure 1 2 demonstrates a 
possible use for this technique. It assumes 
that a text file of information has been con- 
verted to die object file INFO. OBJ. This 
program will display the characters of that 
text file until it hits the fmal "Z. 

Turbo Pascal 4.0 was worth the wait. 
With its expanded capabilities you can do 
just about anything possible on a PC. Ex- 
pect a few growing pains as you learn the 
new features, but you’ll end up working 
with a superior Pascal compiler. 


Neil J. Rubenking is a contributing editor 
o/PC Magazine. 
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Dress up your 

HELP SCREENS 





PAINT gives you a versatile screen editor that handles color attributes and lets you add text- 
graphic lines and patterns to the custom help screens you create for your applications. 


L ast issue's PC Lab Notes and Utili- 
ties columns presented a pair of util- 
ities that let you create your own 
help screens and pop them up in the middle 
of any application. CAPTURE interactive- 
ly captures a snapshot of the current screen 
by copying the contents of video memory, 
and HELP sits quietly in the background 
waiting for the signal to replace the current 
display with a prederined screen image. 

PAINT.COM complements these two 
utilities and rounds out a complete system 
for generating custom help screens. 
PAINT is a compact full-screen editor with 
color capabilities and line-drawing fea- 
tures as well. Its uses, in fact, go far be- 
yond the creation of help screens: it has al- 
ready been used to prototype screens for 
application programs and to experiment 
with different color combinations and lay- 
outs in the design of pop-up windows. The 
speed with which new screens can be 
molded and reshaped makes PAINT suit- 
able for use with nearly any video applica- 
tion. 

PAINT is compatible both with IBM’s 
traditional PC family and with members of 
the newer PS/2 line. Some application pro- 
grams fail on PS/2 computers when they 
play hardware tricks with keyboards that 
lack an extended BIOS. While PAINT 
plays some similar antics, if you’re among 
the growing number of PS/2 pioneers and 
need a screen-generating utility, rest as- 
sured that PAINT will cover your needs. 

GETTING PAINT FILES As detailed in 
the sidebar “PAINT by Modem,’’ 
PA1NT.COM is available for download- 


ing by modem from the PC Magazine In- 
teractive Reader Service. The source code, 
PAINT. ASM, and a BASIC program that 
will automatically create PAINT.COM 
when tun are printed here and are also 
available via the PC-IRS. 

The syntax for the utility is 

PAINT [ fil espec ] 

where filespec is an optional parameter de- 
noting the name of a screen file (preceded, 
if necessary, by a drive letter and directory 
path) to be loaded for editing. The file may 
be one created and saved previously with 
PAINT, or one written to disk with Tom 
Kihiken’s CAPTURE. If a filename is 
specified on the command line, PAINT 
will automatically queue up the file for 
viewing and editing; in the absence of a file 
specifier, PAINT initially presents a blank 
canvas. If the program can’t locate an in- 
put file named on the command line, it re- 
sponds with the message “File not found" 
and returns to DOS. 

When PAINT encounters a file that 
contains more than one screen page, that 
is, when the length of the file is a multiple 
of 4,000 bytes (you’ll recall that HELP 
permits up to 14 screen pages to be chained 
together), each image will be read into 
memory and stacked in sequential order. 
The PgUp and PgDn keys may be used to 
page through the stack. It is not necessary 
to save to disk before paging; PAINT 
stores a temporary copy of the current 
screen in RAM before switching to anoth- 
er. The file must be written to disk, howev- 
er, before exiting to DOS if changes you 
have made are to be saved permanently. 


PAINT BY KEYSTROKE PAINT lets 
you enter and edit text with the character 
keys (complete with moving insertions and 
dragging deletions). You can paint select- 
ed cells with the Ctrl-arrow key combina- 
tions, and draw lines and boxes with the 
Alt-arrow keys. A host of options is avail- 
able for customizing PAINT’S operation. 
Peripheral services are accessed through 
function keys FI through F7, which pop 
up one-line menus at the bottom of the 
screen to prompt you with lists of available 
options. Since FI has become a de facto 
standard for getting help, when you hit FI 
you’ll see a listing of what the other func- 
tion keys do. 

At start-up, typing defaults to over- 
strike mode; the Ins key toggles between 
overstrike and insert modes. The Del key 
deletes the character under the cursor and 
closes up the text. In insert mode, the 
Backspace key rubs out the character left 
of the cursor and drags succeeding charac- 
ters along with it; in overstrike mode. 
Backspace simply moves the cursor one 
space to the left without disturbing other 
text on the line. The four arrow keys move 
the cursor around the screen; the borders of 
Ibe viewing area define the limits of cursor 
movement. The Home and End keys, re- 
spectively, put the cursor at the start and 
end of a line. Enter moves it to the leh bor- 
der of the succeeding line. 

Function key F4 toggles between 
"Text Only" and "Text and Attribute” 
modes when you enter or edit text. When 
in Text Only mode, typed characters are 
placed onto the screen without disturbing 
the video attributes already there. Charac- 
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ters typed in an existing field of white-on- 
red, for example, will be displayed in 
white-on-red. In the Text and Anributc 
mode, however, a foreground-background 
attribute is entered along with each charac- 
ter; the new attribute overwrites the exist- 
ing video attribute for that cell. The video 
attribute to be used is set with the F2 key. 

ATTRIBIJTESBYMEMJ In color sys- 
tems, video attributes determine the colors 
of a character and its screen background; in 
monochrome systems, the attributes dic- 
tate whether a character will be displayed, 
for example, in normal white-on-black, in 
reverse video, in boldface, or perhaps with 
an underline. PAINT lets you choose and 
manipulate video attributes in either kind 
of system. 

When you press F2 in a color system, a 
menu of 16 foreground color choices ap- 
pears on the bottom line. You select the 
foreground attribute by pressing the key 
corresponding to your choice and then 
choose the background from the eight-col- 
or palette that succeeds the foregrtrund 
menu. Entering an E followed by a 6. for 
example, specifies yellow-on-brown as 
the current attribute. Monochrome users 
are presented with a more Spartan menu 
offering: normal, intense, reverse, and un- 
derlined characters. The most recently se- 
lected attribute remains in effect until it is 
superseded by a subsequent choice. 

With the attribute menu on-screen, you 
can retain the current foreground or back- 
ground attribute by pressing the Enter key, 
or you can exit the selection menu without 
altering anything by pressing Esc. To se- 
lect a new background color without af- 
fecting the foreground, for example, press 
F2, Enter, and the number that designates 
the desired background color. To alter the 
foreground while leaving the background 
color untouched, follow F2 with the num- 
ber key for the new foreground color, then 
complete the process by pressing either 
Esc or Enter. The ability to "cancer’ a 
menu with the Esc key carries over into ev- 
ery PAINT menu. 

ATTRIBUTES BY CURSOR If an attri- 
bute is already displayed at any position on 
the screen, you can use a shortcut to make 
it current. Simply move the cursor to the 
character cell with the desired attribute and 


press F2 twice in succession. PAINT will 
set the current attribute for you without 
making you go through the color/number 
selection process. 

The distinction between Text-Only and 
Text-and-Attribute modes also affects the 
way the Backspace and Del keys work. In 
Text Only mode, deleting a character and 
closing up text to the right of the cursor 
pulls in text only, leaving the colors al- 
ready present on the screen unaffected. 
The same action in Text and Attribute 
mode, however, drags both text and color. 
By choosing between the two modes, you 
tell PAINT how you want it to treat what 
you see on the screen. 

Small or irregular areas on the screen 
can be painted by using the cursor keys 
shifted by the Ctrl key. Just as the four ar- 
row keys move the cursor about the 
screen. Ctrl-Up, Ctrl-Down. Ctrl-Right, 

■ Move the cursor to the 
left of a line of text and 
skim the cursor over it. 
The color of each char- 
acter will be transformed. 


and Ctrl-Left leave the character under the 
cursor painted in the current attribute. Af- 
ter you’ve changed the current attribute 
from its initial white-on-blue (PAINT’S 
default at start-up), move the cursor to the 
left of a line of text and skim the cursor 
over it with Cbl-Right Arrow. The color 
of each character in the path will be trans- 
formed. Other text is unaffected. 

LINE GRAPHICS PAINT'S line-draw- 
ing functions, patterned after those con- 
tained in WordPerfect, allow you to em- 
bellish screens with lines and boxes 
constructed from the PC’s text-mode 
graphics characters. The Alt-arrow keys 
draw lines in the indicated directions and 
automatically form junctions with the 
proper graphics character when one or 
mote lines meet. To try it, press Alt-Down 
a few times, followed by Alt-Right, Alt- 


Up (until you reach the row you started 
on), and Alt-Left. PAINT will generate a 
perfect box complete with trimmed cor- 
ners. 

Should you grow tired of the default 
single-line graphic characters, the F3 key 
lets you choose from a menu of seven dif- 
ferent line styles. The.se range from tradi- 
tional lines to shaded blocks to an ordinary 
asterisk. Single- and double-line charac- 
ters (selections I and 2) can be intermixed 
at will and, when possible, PAINT will 
smoothly join intersections of the two. 

MORE FUNCTIONS The remaining 
function keys, F5 through F7, round out 
PAINT’S array of features. Pressing F6 
pops up a menu line asking for a filename 
under which to save an image of the cur- 
rent screen. If you loaded a file from the 
command line, PAINT automatically pre- 
sents you again with that filespec, so you 
merely have to press Enter to save it under 
the same name. Or. of course, you can 
change the filespec string. When you save 
a file. PAINT remembers the name you 
used and offers it as the default the next 
time you press F6. Again, Esc acts as a 
safety valve to let you back out of a save. 

Function key F5 lets you paint or clear 
entire regions of the screen quickly and 
easily. To define a block, move the cursor 
to any comer and press F5, then move the 
cursor to the opposite comer and press F5 
again. PAINT presents you with a menu 
asking whether the region is to be cleared 
or simply painted. If you select the former, 
the entire area is cleared of text and set to 
the current attribute; in the latter case, text 
is preserved while all attributes are 
changed to match the current attribute. Ei- 
ther press of F5 can be canceled by hitting 
the Esc key. 

If you want to paint or clear the entire 
screen, press F5 twice in succession with- 
out moving the cursor in between. When 
PAINT sees the cursor in the same position 
both times F5 was entered, it automatically 
defines the entire viewing area. The alter- 
native. of course, is to click F5 with the 
cursor in one extreme comer of the screen, 
move it diagonally across, and press F5 
again. 

The final function key, F7, terminates 
PAINT and exits to DOS. To ensure that 
valuable work isn’t lost by an inadvertent 
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PAINT.ASM: The assembly lan^itufie source code for PAINT.COM. 
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Get there fester 
with our frequent 
filer program. 



FYom mailing lists to inventory control, from 
form letters to payroll and personnel files, 
RapidFile™ lets you get where you’re going faster. 

It’s the versatile, easy-to-use file manager that 
lets you breeze through virtually any filing task. 

RapidFile is the fastest file manager, with 
up to twice the speed. And twice the on-disk 
storage capacity of any other file manager you 
can buy. 

RapidFile’s visual report writer makes it a 
snap to crank out preprinted forms, checks 
or mailing labels. Its form letter function lets you 
create memos or mailmeige with no program- 
ming at all. 

And with RapidFile, everything is on one 
disk. Which sure beats changing disks all the 


time. Especially for laptop and portable 
computer users. 

And RapidFile is the only product of 
its kind that gives you the choice of pull- 
down menus or a Lotus* l-2-3*-like inter- 
face. And get this— RapidFile lets you 
share data quickly and easily with dBASE’ 
FYamework* 1-2-3, PFS:* Professional 
File and ASCII files. 

Best of all, RapidFile is made by 
Ashton-Thte! The same people who make 
dBASE products, the largest selling data- 
base management systems in the world. 
So you can count on all of the service and 
support you’ll ever need. 

TYy out RapidFile’s many features and capa- 
bilities for yourself with a I^pidFile Sampler 
disk for only $9.95* 

Just call (800) 

437-4329, Extension 
274** to order one. 

Or ask for the nam(' of 
theAshton-Thte 
dealer nearest you. 

Either way, you’ll 
see how to make your 
filing really fly. r 

.A ASHTON Tate' 


A.sirn:>ilXTE 


RAPIDRUE 



•While su|>plicslart,**lnO)lorado,rall{:»3)799 4900. Ext 274. RapHlFlte runs on IBM*PC or 100% compatible, Al® runs on IBM PC Nel.3Com?3+^,“ and Novell“Advan«d NplwafeWnetworttt.TYadefnarlu/owner. 
Rapkinie, FyameworlcdBASE, Ashton l^.'AshtmlhtetVirpnrilim: Lotus,! 2 $rLalusDevelopinefrtCaqnratjon: PFS:'Sa(twaie Publishing CorpontwnJBM'IntenBlJonal Business Machines Corp.:9Coffl, 3+ /3Com Carpi.: 
Sovell, SetwarerSoveil. Inr .RapkJrile isnvritlen in MMSFORTH O I9H4 Miller Microcomputer Services. O I9B7 Ashton IhteCorpnnlkm. hi\ righLs reserved 
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Why you should 
buy the mouse with 
no moving parts. 


Several reasons. No moving parts. No problems. 

The PC Mouse has no moving parts. It is an opti- 
cal mouse. It’s faster. More accurate. And so reliable, 
it has a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft," have a rolling ball, bearings 
and shafts and lots of other moving parts. Which make 
a mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and 
superior software compatibility. PC Mouse works with 
any software package written for use with a mouse 
and quite a few that aren’t. Designer Pop-up" menus 
come FREE with every PC Mouse. Designer Pop-up 
menus include over 20 pre-configured menus for the 
most popular software programs, like Lotus 1-2-3. 

CIRCLE 350 ON READER SERVICE CARD 



You also get an easy to use application so you can 
create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in 
three models: PC Mouse (serial), PC Mouse Bus Plus 
(It comes with a serial Bus card) and 
our NEW PC Mouse for the IBM 
Personal System/27 

PC Mouse. With no moving parts 
and no problems, there’s no question 
about which mouse is better. 


PC MOUSE 

MOUSE SYSTEMS 


▼svs 


, MOUSE 
SYSTEMS 


© 1987 MSC TechnoUtgies, Inc. i600 Son Timas Expressway, Santa Clara, CA 95051 (408) 988-OiII 
Personal Sysiem/i is a trademark of hilemational Business Machines Carp. Microsifl is a registered trademark qfMicrosgfl Carp. 
.Mouse Syslrm.’i is a registered trademark and Designer hip-up is n trademark if.MSClirkiiologies. Inr 
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keypress, the program asks you to verify 
your intentions by answering "yes” or 
“no” before it returns control to the oper- 
ating system. 

YOUR VIDEO, YOUR COLOR Your 
PC may be in any text video mode when 
PAINT is invoked, with any number of 
rows and columns displayed. If there are 
more than 80 columns, PAINT partitions 
off the leftmost 80 and treats that region as 
a virtual 80- by 25-character screen. If 
fewer than 80 columns are displayed, 
you'll be limited to editing in the space 
represented on your screen. To maintain 
file compatibility with its companion utili- 
ties, however, PAINT always stores a 
screen image as a 4,000-byte file, regard- 
less of the video mode or dimensions of the 
viewing area. One 80 by 25 screen com- 
prises 4,000 bytes (2,000 cells with a char- 
acter byte and an attribute byte for each). 
While PAINT can be used in other than 80- 
column modes, note that a 40-column dis- 
play will trim off the rightmost portion of 


F2’s foreground attribute menu. All 16 se- 
lections are still available, even though not 
all of them are visible. 

As an extra touch, PAINT records the 
color of the screen beneath the cursor when 
it’s invoked from the command line, then 
clears the screen back to that color when 
it’s finished. For those users who go to 
lengths to add life to DOS’s colorless inter- 
face, it’s maddening to encounter applica- 
tion programs that mindlessly insist upon 
restoring the default white-on-black when 
execution is completed. 

If you’re working with a lOI-key key- 
board, you should also note that the Alt- 
arrow key combinations only work with 
the arrow keys on the detiicated cursor 
keypad. The extended BIOS included on 
these machines doesn’t support the combi- 
nation of the Alt key and the arrow keys on 
the numeric keypad. 

MEMORY MANAGEMENT Michael 
J . Mefford’s HELP utility will handle up to 
14 screen images linked together into a sin- 


gle file, so PAINT must provide a buffer 
space of nearly a full 64KB for storage. A 
shortcut programmers often take [Mefford 
did!— Ed.] in the .COM environment is to 
use the dead space in the code segment be- 
tween the end of the program code and the 
lower bounds of the stack. DOS locates the 
program’s PSP and code at the bottom of 
the segment, while the stack is placed at 
the very top. But since one 64K segment 
constitutes 65,536 bytes and PAINT 
.COM itself is almost 3K in length, I was 
uncomfortable about reserving less than a 
full segment. 

Thus, PAINT uses a more conventional 
method to acquire the needed memory. 
DOS function 48h is called to request 
4,000 paragraphs from the memory pool. 
If it can’t find 64,000 contiguous bytes to 
allocate, the operating system returns an 
error code and PAINT aborts with a “Not 
enough memory” message. And since a 
.COM file is initially allocated all of re- 
maining memory when it is handed control 
by DOS, the request is preceded by a liinc- 
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tion 50h call lo shrink the block of allocat- 
ed memory to just the 64K needed for the 
code segment itself. 

LINE DRAWING WordPerfect users 
have long enjoyed one of the most elegant 
ways ever implemented for drawing lines 
and boxes with the PC’s upper-order 
graphics characters. Senior technical edi- 
tor Robert Hummel and 1 conspired to go 
WordPerfect one better in ease of use and 
to ereate a fast and efficient algorithm for 
connecting intersecting lines with the ap- 
propriate graphics symbol. 

In IBM's definition of the extended 
ASCII character set, 40 codes (numbered 
1 79 through 218) provide a rieh mix of sin- 
gle- and double-line graphics characters. 
Symbols are provided to connect any num- 
ber of single or double lines that converge 
on a single cell, and to join most combina- 
tions of single and double lines coming to- 
gether at a common point. 

PAINT interprets a press of any of the 
four arrow keys in conjunction with the Alt 
key to mean that a line character should be 
placed in the current cell and the cursor 


forwarded in the indicated direction. Once 
the cursor is moved, another line eharacter 
is drawn in the corresponding direction. 
When a line is drawn through an area void 
of other line symbols, choosing the proper 
character is as simple as selecting a hori- 
zontal character for right-left movement or 
a vertical character for up-down motion. 
But PAINT has to incorporate a certain 
amount of intelligence to recognize which 
character is required when one or more 
lines meet at perpendicular angles. Attack- 
ing the problem with brute force by install- 
ing a huge CMP tree to check the charac- 
ters in surrounding cells is out of the 
question, since the number of possible per- 
mutations arising from the combination of 
40 different characters taken 5 at a lime is 
staggering. 

To simplify the problem. PAINT incor- 
porates a 40-byle table that contains a sin- 
gle descriptor byte for each graphics sym- 
bol. Each bit of the descriptor byte is 
a.ssigncd a meaning. If bit 0 of the dcscrip 
tor is set. for instance, then the correspond- 
ing symbol has a single-line extension in 
its upper quadrant that will * 'connect' ' it to 


the cell above it. Bit 1 corresponds to the 
same extension, but with a double line. 
Following is a list of the bit assignments 
for the graphics symbol descriptor byte; 

Bit 0 - Extenalon up (aingl* lin«) 

Bit 1 - Bxtenaion up (doubl* lin«) 

Bit 2 - Extension right (single line) 
Bit 3 - Extension right (double line) 
Bit 4 - Extension down (single line) 
Bit 5 - Extension down (double line) 
Bit 6 - Extension left (single line) 
Bit 7 - Extension left (double line) 

Thus a single byte can completely char- 
acterize any symbol and its extensions in 
all four directions. The character with AS- 
CII code 191 . for example, the upper-right 
comer of a single-line box (with exten- 
sions reaching both to the left and down), 
will have bits 4 and 6 set. Its descriptor val- 
ue will be 80. 

PAINT begins the process of drawing a 
line character by calling the routine Get- 
Env (for Get Environment) to return a one- 
byte value (using the de.scriptor format 
outlined above) that reflects what sur- 
rounds the current cell. If the characters 
above and to the left connect with single- 
line extensions to the current cell, for ex- 
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333, 

1491 

1424 DATA 

7, 

337, 

9, 

194, 

4, 

141. 

1, 

111. 

743 

3414 DATA 

334, 

9. 

14. 

341. 

117. 

4. 

232. 

171. 

974 

1434 DATA 

4, 

344. 

4, 

74, 


344. 

9, 

134, 

749 

2434 DATA 

4. 

199, 

111. 

14. 

91. 

311. 

139, 

32. 

492 

1444 DATA 

14. 

197. 

19, 

391, 

19, 

13. 

331, 

94, 

919 

3434 DATA 

143, 

1, 

345. 

33, 

111. 

93, 

•1. 

233, 

159 

1454 DATA 

49. 

73. 

114, 

19, 

*4, 

79, 

114, 

19, 

933 

2444 DATA 

194, 

4, 

111. 

3. 

94, 

399. 

345, 

11, 

417 

1444 DATA 

•4. 

77, 

114, 

11, 

<4, 

49. 

114, 

7, 

537 

3494 DATA 

•2. 

313. 

54, 

4, 

144. 

3. 

91. 

349. 

149 

1474 DATA 

41. 

49. 

<4, 

399, 

44, 

171, 

1, 

194, 

134 

3414 DATA 

11. 

Ill, 

111, 

19. 

134, 

31. 

194, 

1, 

194 
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MTt MM 

334 

133 

S3 

3SS 

347 

327 

1)3 

233 

1547 

)1I3 MTA 

145. 

1, 

44 

143 

4. 

145 

1. 

35) 

773 

2III MM 

133 

44 

31 

13 

143 

IS 

144 

1 

433 

3123 MTA 

44. 








434 

3lti MM 

31 

313 

33S 

3) 

11 

131 

43 

235 

377 

)1)3 MTA 

334. 




9«l 







133 

134 

7 

14 

235 

14 

133 

3)4 

3143 MTA 

143. 

1, 

3 

117 

7, 

144 

73. 

73 


2iia MM 

3 

134 

3 

34 

33 

25S 

315 

14 

747 

)1S3 MTA 

)25, 

251, 

235 

2 

34), 

145 

253, 

7 

1)31 

3iaf MT& 



4 

143 

4 

144 

1 

134 

373 

3143 MTA 

31. 

33, 

33 

333 

143. 

3 




aiM MM 

141 

IS 

133 

33 

143 

1 

53 

255 

733 

)173 MTA 

53. 

33, 

153 

1 

114. 

2 

354, 

134 

733 

3141 MM 

347 

327 

133 

243 

51 

213 

138 

25 

13)3 

3133 MM 

335, 








123) 

31M MM 

3 

31 

133 

14 

13) 

1 

133 

3 

573 

3133 MTA 

233, 

334, 

53 

344 

3, 

134 

1)3. 



31<t MM 

335 

14 

133 


33S 

14 

171 

3S4 

1SS5 

3333 MM 

135, 

133, 

54 

147 

1. 


135. 



3t74 MM 

134 

334 

343 

3 

43 

141 

1 

254 

11S3 

3313 MTA 

344, 

114, 

24 

S3 

(3. 

133 



743 

31M MM 

133 

S3 

313 

33 

334 

337 

7 

135 

1233 

3333 MM 

333. 

147, 

3 

354 

314. 

133 

a. 

S3 

1331 

31*3 MT* 

3 

3 

3 

3 

131 

42 

157 

1 

351 

33)3 MTA 

ass. 

335. 

14 

33 

43. 

183 

114. 

) 

341 





137 

33 

157 

1 

135 

333 

3343 MTA 

233. 








1145 

33tt MM 

133 

14 

1S7 

1 

S3 

332 

117 

13 

433 

3353 MM 

•3. 

43, 

133 







3233 MM 

31 

331 

133 

34 

1)3 

32 

153 

1 

771 

3243 MTA 

254. 

233, 

235 

335 

SS. 

23 

152, 


1143 

33M MM 

3)3 

13 

S3 

232 

113 

3 

134 

233 

34) 

3273 MM 

114. 

333, 

•3 

43 

133. 

114 

3, 

3)3 

3)3 

3343 DMA 

53 

2)3 

113 

3 

1)4 

3)3 

31 

13 

351 

3233 MTA 

133, 








1)33 

23S3 MM 

133 

13) 

3 

2)3 

3)1 

4 

333 

143 

1137 

3233 MTA 

24, 








71) 

2341 MM 


43 

37 

117 

12 

ISS 

4 

157 

3)3 

3)33 MTA 

233, 

143, 

4 

354 

131. 

3)5 

133. 

53 


2313 MM 

1 


3SS 

3)3 

333 

) 

33 

33 

1147 

3)13 DAM 

213. 









3333 MM 

133 

43 

43 

117 

31 

333 

313 

3 

333 

3)33 DAM 

133. 








331 

3333 MM 

33 

33 

134 

1 

4 

131 

43 

ISS 

723 

3)33 MM 

153. 

1, 

3 

114 

23, 

333 

S3, 



3333 MM 

1 

23S 

14 

133 

4 

157 

1 

2SS 

343 

3343 MTA 

354. 

14. 

143 

1 

344, 

4 

143. 

1 

338 

3313 MM 

335 

133 

43 

33 

117 

333 

333 

137 

1)34 

3)53 MTA 

123. 

114, 

4 

143 

154. 

1 

143. 

143 

373 

3331 DAM 

3 

133 

3 

S3 

3SS 

335 

14 

137 

343 

3)43 DATA 

1, 

333. 

214 

253 

135, 

123 

43, 

153 


3333 MM 

33 

243 

4 

33 

33 

114 

33 

341 

343 

3)73 MTA 

1. 








1133 

3343 MM 

4 

43 

332 

334 

133 

1)4 

14 

243 

1337 

3)33 MTA 

4. 








5)1 

3333 MM 

4 

43 

333 

354 

137 

1)3 

335 

53 

1133 

3333 DATA 

143, 

1. 

115 

333 

138, 

4 

143, 

1 

343 

3311 MM 

337 

31 

133 

14 

243 

4 

S3 

3)7 

1333 

3433 MTA 

3. 

335. 

332 

133 

3, 

133 

42. 

148 

334 

3313 MM 

31 

133 

a 

233 

14 

3)3 

74 

3 

73) 

3413 MTA 

1, 








875 

2313 MM 

334 

134 

33 

224 

343 

354 

133 

133 

1534 

3433 MM 

133, 

34. 

153 

1 

135. 

1 

3, 

335 

713 

2333 MM 

33 

341 

4 

S3 

334 

331 

133 

2 

33) 

3433 MM 

14, 

135, 

133 

3 

53, 

355 

235. 

14 

335 

2433 MM 

1)3 

33 

343 

4 

335 

14 

133 

4 

3)5 

3443 MTA 

133. 

3. 

133 

33 

153, 

1 

115. 

1 

733 

2413 MM 

137 


3SS 

2SS 

135 

13 

344 

114 

1335 

3453 DAM 

3. 

235. 

14 

135 

3. 

a 

3. 

3 

414 

3423 MM 

23 

174 

7 

344 

33 

143 

1 

4 

452 

3443 DAM 

133, 

3. 

S3 

255 

235. 

14 

137, 

14 

343 

2433 MM 

173 

133 

313 

354 

337 

133 

4 

143 

1)43 

3473 DAM 

333. 








313 

2443 MM 

1 

14 

333 

73 

3 

Its 

133 

254 

335 

3433 DATA 

131. 

32, 

235 

14 

144. 

3 

34, 

131 

3)5 

3433 MM 

34 

114 

33 

174 

7 

344 

13 

143 

137 

3433 MM 

4, 








534 

3443 DATA 

1 

4 

173 

1)3 

313 

354 

133 

133 

1133 

3533 DATA 

335, 

14, 

133 

3 

235. 

14 

171, 

354 

1355 

3413 DAM 

4 

143 

1 

1 

333 

S3 

3 

135 

4S3 

3513 MM 

134. 

224, 

343 

135 

133, 

1 

131, 

33 

1353 

2433 DAM 

13 

213 

114 

23 

174 

S 

344 

33 

335 

3533 DAM 

335, 

14, 

S3 

355 

133. 

4 

13. 

1)3 

872 

34M DAM 

143 

1 

4 

134 

133 

313 

254 

23) 

117S 

)S33 MTA 

75, 

153, 

1 

134 

3. 

24 

at. 

133 

433 

3333 DATA 

133 

4 

143 

1 

4 

332 

33 

3 

431 

3543 DAM 

2. 

245. 

14 

173 

134, 

223 

123, 

5 

34) 

3513 MM 

135 

S3 

33 

153 

1 

114 

33 

174 

743 

3553 MTA 

135, 

1, 

3 

335 

14, 

254 

134, 

S3 

344 

3333 DATA 

3 

344 

33 

143 

1 

4 

134 

133 

733 

3541 DATA 

334, 

234. 

133 

3 

133, 

33 

233, 

13 

1345 

33)3 DATA 

313 

334 

134 

133 

4 

143 

1 

44 

1333 

3573 MM 

235. 








73) 

2343 MTA 

333 

1 

3 

13S 

142 

141 

1 

3) 

335 

3533 MM 

335. 

14. 

135 

3 

a. 

137 

23. 

75 

453 

3333 MM 

133 

43 

143 

1 

3 

114 


333 

473 

3533 MM 

11, 

233. 

13) 

354 

1)3, 

32 

ISS, 

1 

337 

3343 MTA 

33 

143 

1 

323 

14 

3 

133 

3 

4)1 

3433 DAM 

131, 

134, 

4 

33 

143, 

33 

145. 

1 

433 

2373 MTA 

33 

sa 

ass 

335 

14 

133 

4 

143 

33) 

3413 MTA 

131, 

2)3, 

3 

33 

138. 

43 

75, 

11 

435 

3333 MTA 

1 

3 

333 

1 


135 

133 

43 

413 

3433 MTA 

3. 








533 

3333 MTA 

143 

1 

1 

113 

11 

143 

143 

1 

413 

3433 DAM 

13, 

117. 

5 

134 

4, 

332 

3), 

3 

44) 


44 

a 

137 

12 

1 

ais 

315 

4) 

741 

3443 MTA 

111. 

133. 


SS 

143. 

153 

1. 

)3 

733 

3413 MTA 

332 

13 

3 

143 

143 

1 

177 

4 

143 

3453 DAM 

54. 








541 

3433 MTA 

313 

133 

135 

43 

3 

131 

343 

3 

1343 

3443 MTA 

4, 

143, 


133 

117, 

5 

133, 

44 

737 

24)3 MTA 

342 

174 

114 

13 

34 

4 

143 

1 

755 

3473 DAM 

3)3. 

44. 

a 

33 

43. 

54 

143. 

1 

43) 

3443 MTA 

133 

43 

3 

131 


2 

343 

174 

1332 

3433 MTA 

131, 

333, 

a 

)3 

133, 

42 

75, 

11 

434 

2433 MTA 

114 

S 

143 

141 

1 

2)5 

4 

174 

353 

1433 MM 

a. 

114. 

13 

)3 

244. 

4 

142. 

1 

582 

3443 MM 

313 

43 

133 

313 

77 

2 

135 

133 

1143 

3733 MTA 

43, 








435 

3473 MM 

133 

3 

332 

1S3 

) 

333 

44 

25) 

1353 

)713 MM 

33. 

3, 

54 

143 

1. 

)4 

3, 

54 

343 

3433 MM 

43 

27 

114 

13 

43 

43 

114 

245 

434 

3723 MM 

143, 

1, 

34 

123 

42. 

74 

11. 

34 

533 

3433 DAM 

43 

S3 

113 

341 

44 

43 

143 

143 

37) 

37)3 DAM 

114. 

13, 

33 

344 

4, 

143 

1, 

) 

535 

3733 MTA 

1 

3)3 

134 

a 

135 

133 

334 

1 

341 

3743 MM 

117, 








573 

3713 MTA 

233 

122 

3 

232 

)4 

35) 

43 

37 

34) 

3753 MM 

133, 








713 

3733 DATA 

114 

37 

43 

13 

114 

3) 

43 

43 

434 

1743 MTA 

<3, 

173, 

114 

3) 

*3, 

318 

113, 

33 

812 

37)3 MTA 

114 

341 

43 

$3 

113 

337 

44 

43 

313 

3773 MM 

44. 

175, 

137 

243 

2, 

33 

315, 

1)2 

1345 

3743 DAM 

143 

143 

1 

13 

133 

117 

7 

133 

347 

3733 MTA 

134, 








544 

3733 MTA 

4 

14) 

1 

3S 

3)5 

3 

43 

1 

S43 

3733 MM 

335, 








1131 

3743 DATA 

117 

S 

133 

4 

143 

1 

173 

2)3 

333 

3333 MTA 

34, 








344 

3773 MTA 

32 

a 

135 

3 

133 

1 

S3 

3SS 

772 

3313 MTA 

1, 

117, 

351 

353 

234, 

143 

1. 

114 

1141 

3733 MTA 

333 

14 

134 

IS 

135 

3 

133 

42 

733 

)33S MTA 

251. 

134. 



135. 

34 

232. 

315 

1)13 

3733 DATA 

131 

1 

3 

114 

S) 

133 

43 

2 

SIS 

33)3 MTA 

354. 

144. 

2 

S3 

255, 

134 

3. 

34 

381 

3333 MTA 

3)2 

S3 

3 

213 

213 

252 

13 

132 

1133 

3343 MM 

3SS, 

14, 

134 

33 

3, 

138 

33, 

144 

773 

3313 MM 

117 

IS 

123 

3S2 

43 

117 

344 

133 

1371 

3353 MTA 

1. 








43) 

3333 DATA 

33 

13S 

3 

1)4 

33 

153 

1 

235 

313 

)343 MM 

333. 








315 

33)3 MTA 

31 

43 

37 

114 

17 

43 

43 

114 

444 

3373 DATA 

235. 

14, 

172 

13 

133, 

114 

15, 

133 

334 

3343 MTA 

334 

43 

sa 

113 

323 

44 

43 

137 

353 

3333 MM 

13, 








533 

3333 MTA 

37 

3 

ais 

143 

153 

1 

3)3 

11 

333 

3333 MTA 

354, 








13)5 

3343 DAM 

3 

13S 

133 

313 

1 

312 

353 

3 

1113 

3333 MM 

1)4. 








733 

2373 DATA 

134 

14 

34 

81 

213 

133 

2 

235 

331 

3313 MCA 

173. 








1317 

3333 DAM 

14 

134 

313 

3 

135 

2 

3 

235 

333 

>333 DATA 

143. 








1211 

3333 DATA 

14 

133 

134 


354 

135 

244 

135 

1333 

3333 MM 

343. 








734 

2333 MM 

14 

114 

334 

213 

133 

252 

13 

132 

1133 

S343 MTA 

348. 

143, 

14 

235 

14. 

31 

134. 

)) 

351 

3313 MTA 

117 

IS 

133 

333 

43 

117 

344 

133 

1371 

3353 MM 

13, 








743 

3333 MM 

33 

13S 

3 

1)4 

33 

1S3 

1 

335 

313 

3343 MTA 

331. 








335 

33)3 DATA 

131 

43 

13 

114 

IS 

41 

27 

114 

533 

)373 MTA 

S3, 

143. 

173 

135 

43. 

27 

117, 

4 

317 

3343 MTA 

3) 

43 

43 

114 

333 

43 

S7 

113 

773 

3333 MM 

S3, 

331. 

133 

153 

173, 

135 

43, 

)3 

13)3 

33M DATA 

12 

34 

223 

44 

45 

114 

212 

43 

732 

3333 MM 

114. 








737 

3343 MTA 

73 

113 

333 

44 

7 

44 

43 

133 

443 

4333 MM 

174. 

354, 

15) 

133 

14. 

335 

14. 

2)5 

1347 

3313 DATA 

31 

133 

1 

343 

3 

4 

153 

1 

412 

4113 MTA 

145, 








1)37 

3333 MTA 

133 

37 

3 

134 

3 

34 

1)3 

31 

437 

4323 MM 

14, 

123, 

42 

147 


3 

114, 

5 

475 

3333 DAM 

144 

1 

333 

13) 

a 

133 

3 

134 

353 

4333 DATA 

43', 








75) 

)3f3 MTA 

44 

34 

335 

14 

134 

33 

3 

135 

433 

4343 MTA 

152, 

1. 

42 

332 

53. 

337 

337, 

57 

343 

3313 DATA 

34 

3 

333 

14 

2)2 

43 

3S3 

43 

343 

4SS3 MTA 

233. 

73. 

253 

1)3 

354. 

131 

133. 

2 

1331 

3333 MTA 

13 

114 

27 

43 

27 

114 

23 

43 

442 

4343 MM 

33. 

4, 

44 

142 

33. 

145 

1. 

44 

444 

)3)3 DATA 

43 

114 

313 

43 

SS 

113 

233 

44 

342 

4373 DATA 

143. 

4. 

145 

1 

44. 

135 

22. 

155 

474 

)343 MTA 

43 

177 

4 

211 

324 

133 

IS 

153 

333 

4333 MTA 

1, 

131. 

134 

4 

234, 

143 

3. 

114 

348 

3333 MTA 

1 

IS 

3 

4 

1S3 

1 

332 

137 

523 

4333 MTA 

251, 

44, 

131 

42 

144, 

1 

3. 

117 

753 

3343 MTA 

1 

133 

123 

43 

147 

1 

3 

114 

453 

4133 DATA 

7, 

144, 

74 

71 

234, 

351 

2)5. 

2 

1334 

3373 DATA 

74 

1)3 

14 

1S2 

1 

42 

333 

53 

47) 

4113 MTA 

34), 

145, 

31 

131 

5. 

32 

7, 

31 

713 

3333 MTA 

337 

337 

44 

33 

32 

312 

75 

f 

337 

4133 DATA 

135. 

134. 

32 

18 

53, 

355 

135, 


312 

3333 MTA 

133 

317 

333 

337 

) 

343 

133 

254 

1431 

41)3 MTA 

3. 

345, 

14 

135 

a. 

8 

a. 

a 

414 

3131 MTA 

131 

333 

2 

31 

4 

44 

142 

33 

425 
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PAINT BY MODEM 

1 


programs published in PC 
M. Maeaztne can be downloaded 

1 



by modem from the PC Magazine 
Interactive Reader Service. There 
is no charge for this service, bul 
users are cautioned that these pro- 
grams arc copyright material and 
arc made available only fur indi- 
vidual. noncommercial use. You 
may make copies for others (in- 
cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9100. Set 
your modem and communications 
software to use 2400/1200/300 
bps. 8 data bits. I stop bit. no pari- 
ty. Files with a .COM. .EXE. or 
.ARC extension rcquirc use of the 
Xmodem error-checking protocol; 
files with .ASM or .BAS exten- 
sions can be downloaded using ei- 
ther regular ASCII or Xmtxicm. 

If you use the Xmodem proto- 
col. you can download PAINT 
.COM directly, saving typing or 
downloading either the .BAS or 
the .ASM version. PAINT. BAS, 
whether entered from the maga- 
zine at your keyboard or down- 
loaded from PC-IRS. will auto- 
matically create PAINT.COM 
when run once in BASIC. PAINT 
.ASM. also listed both here and on 
PC-IRS, allows you to modify the 
program but requires you to use a 
macro a.ssembler (IBM or Micro- 
soft, Version 2 or later) and the fol- 
lowing commands: 

HASH PAINT; 

LINK PAINT; 

EXE2BIN PAINT PAINT.COM 

Photocopy this puge. Trim and 
hole-pimch the copy and add it to 
your DOS manual. 


r' 


Jeff Prosise 


Purpose: 


Format* 

Remarks: 


L. 


PAINT 

Command 


1988/No. 2 (Utilities) 


Edits or creates custom help or reference screens that can be 
popped up over an application program or at the DOS 
prompt with HELP.COM (PC Lab Notes, January 12, 1988). 
Also provides full control of character and video attribute 
bytes and permits insertion of single-line, double-line, or 
pattern characters from the extended-ASCll PC text- 
graphics set. 

PAINT [filespec] 


The optional filespec is the filename (plus drive and path, if 
needed) of a help/reference screen previously saved for 
HELP.COM by means of the related CAPTURE program 
(PC Lab Notes, January 12,1988). If filespec is omitted, 
PAINT permits creating and saving a new screen in the ap- 
propriate format. HELP files are 4,000-byte screen buffer 
images, and as many as 14 may be chained together for 
successive display. The PgUp and PgDn keys in PAINT 
move through multiple-screen files. 


The Ins key toggles the PAINT editor between overstrike 
(the default) and insert modes. The Del key deletes the 
character under the cursor and closes up the text. In 
overstrike mode, the Backspace key moves the cursor left 
without moving any text characters on its right. In insert 
mode, the Backspace drags characters with it. The cursor 
can be moved anywhere within the viewing area by means 
of the cursor keys. Home and End move the cursor to the 
ends of the text line, and Enter performs the usual carriage 
return/line feed. 


Function key FI lists the menus presented by each function 
key, and Esc deselects any active menu. F4 toggles between 
Text-Only and Text-and-Attribute modes, which are also 
reflected in the operation of the Backspace and Del keys. 
Attributes are selected by number(s) after pressing F2, 
which presents 16 foreground and 8 background color 
choices (color systems) or normal, reverse, boldface, and 
underline (monochrome systems). By positioning the cursor 
on any displayed character and pressing F2 twice, that video 
attribute can be selected without using the menu numbers. 
Pressing Enter defaults to the current selection. Selected 
attributes remain in effect until changed. 
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PAINT 

Command 


Jeff Prosise 


cn 

•o 

C 

E 

E 

o 


1988/No. 2 (Utilities) 

Small or irregular screen areas can be "painted" with the 
current attribute by holding down the Ctrl key and pressing 
the desired cursor arrow keys. Large screen areas may be 
defined by locating the cursor at one corner and pressing F5, 
then moving to the diagonal comer and pressing F5 again. A 
menu choice is then presented, either to clear the defined 
block of text characters or to paint them all with the current 
video attribute. Pressing F5 twice without moving the cursor 
defines the entire screen and presents the same choice. 

Function key F3 permits selection of single- or double-line 
characters, patterns, or asterisks that are then written to the 
screen by holding down the Alt key and pressing the cursor 
arrows. Where lines cross, appropriate junction symbols are 
substituted. F6 asks for a filename under which the file is to 
be saved (it supplies the original filename as a default) and 
saves the file. Compensation is automatically applied to 
adjust for differences in display size. Pressing F7 returns to 
DOS. 

Notes: 

1. While PAINT is intended primarily for use with screens 
that use the HELP program, it can be used to advantage in 
prototyping screens for application programs and in the 
layout design of other pop-up windows. 

2. PAINT is compatible both with traditional PCs and with 
the new PS/2 line. 


n 


MAKE YOUR 
I CONTRIBUTION 

E ach issue we publish sev- 
eral assembly language 
I utilities that help you work 
I faster, smarter, or b^r. 

I Every Utilities column de- 
I livers a compact but useful 
' program that supplements 
I DOS. And PC Lab Notes reg- 
I ulatly provides in-depth ex- 
I planations of particular sys- 
I tem-related topics, and 
I includes valuable utilities that 
demonstrate how things 
I work. These columns unlock 
I the power of your computer 
I by revealing bare-metal pto- 
I gramming hints and tech- 
I niques. 

The authors and program- 
I mers who help ptxxluce these 
I columns ate among the best in 
I the industy. They know as- 
I sembly code and the IBM PC 
. family inside out. And they're 
experts at explaining — in 
' clear, understandable lan- 
I guage — how the programs 
I work. 

I If you ate a serious .ASM 

I progratiuner and would like 
to contribute to either the Util- 
' ides or PC Lab Notes column, 

I please send us a letter with 
I your name and address, a 
I brief description of your pro- 
I gramming abilities, and sug- 
gestions for programs you 
' would like to write. A disk 
I containing samples of ptevi- 
I ous .ASM programming is 
I desirable but not requited. 

I Send your submissions to: 

Robert L. Hummel 
I Senior Technical Editor 
I PC Magazine 
I One Park Avenue 
New York, NY 10016 

I 

Jl 
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ample, the byte labeled BOXID will return 
with the value 20 (bits 2 and 4 set). PAINT 
rotates the byte 4 bits left with an ROL in- 
struction to generate the descriptor of the 
character needed to join the two lines. The 
resultant value of 65 describes the charac- 
ter with ASCII code 217, the lower-right 
comer of a box. PAINT scans the 40-byte 
Utble for the value 65, finds it, determines 
from its position in the table that it corre- 
sponds to ASCII 217, and inserts that char- 
acter to form the union of the intersecting 
lines properly. 

There are occasions when the .symbol 
needed to fill a gap doesn't exist. This hap- 
pens when an intersection is formed from a 
mixture of single and double lines. If 
PAINT scans the descriptor table and 
doesn't find a match, it retries the search 
with bits representing "foreign exten- 
sions" ma.sked out. When the current line 
character is a single line, foreign exten- 
sions are the double lines that affect the 


current cell. When double lines are being 
drawn, single lines constitute foreign ex- 
tensions. And when all else fails, PAINT 
falls back on the default horizontal or verti- 
cal character. 


■ If the cursor is moving 
left, the first character 
drawn must extend into 
the left cell. PAINT 
effectively fools the 
GetEnv routine by placing 
a ghost in the next cell. 


The final aspect of PAINT'S line-draw- 
ing algorithm is its biasing of descriptor 
bytes. An Alt-arrow keypress generates a 
line character, moves the cursor, and then 
generates another line character. Before 
the initial symbol is drawn each time, 
PAINT ‘ 'biases' ' the BOXID code that de- 
scribes what lies around the current cell by 
setting the bit corresponding to the direc- 
tion of cursor movement. If the cursor is 
moving left, for instance, the first charac- 
ter drawn must extend into the left cell, 
even though there may not be a character 
with a right-hand extension there initially. 
There will be, of course, as soon as the first 
symbol is drawn and the cursor is ad- 
vanced. Thus, PAINT effectively fools the 
GetEnv routine by placing a ghost in the 
next cell. / 

f 

EXTENDED KEYCODES The intu- 
itive combination of the Ctrl and Alt keys 
with the four cursor movement keys plays 


LIFE IN THE FAST LAN 

SimpleNET® 3.0: A High-performance LAN at a Price \bu Can Afford. 



• 3 million b.p.s. 

• NETBIOS compatible 

• File sharing with locks 

• Printer sharing 

• Uses standard DOS commands 

ONLY $399.95 

PER WORKSTATION- 
COMPLETE WITH 
HARDWARE AND SOFTWARE! 

30-DAY MONEY-BACK GUARANTEE 
TWO-YEAR WARRANTY 

CALL TOLL-FREE 
1 -( 800 ) 262-8010 
In California (714) 526-5151 

Requires IBM PC/XT/AT or compatible with 
DOS 3.1 or higher 

SimpleNET Systems 

A division of BC Soft Corporation 
545 W. Lambert Road. Suite A, 

Brea. California 92621 
FAX: (714) 529-2413 

IBM • a leywireo iraoemani gtt M»r-afeanai 0i,nis»i Mactwias 
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an important role in PAINT’S user inter- 
face. But because of the limitations built 
into their BIOS, most machines in the in- 
stalled base — including early ATs, most 
XTs, and all plain-vanilla PCs — recognize 
only two of the eight Cn-l-atTow/Alt-arrow 
key combinations: Ctrl-Left and Ctrl- 
Right. If PAINT finds that the BIOS of the 
computer it’s running on doesn't support 
the extended keyerxies. it installs its own 
interrupt 9 handler to take up where the 
BIOS leaves off. 

The interrupt-handling code reads the 
keyboard data port (kKatcd at I/O address 
6()h) and. if it detects the press of an arrow 
key. cheeks the status of Ctrl and Alt. If ei- 
ther key is shifted. PAINT inserts a corre- 
sponding keyeode manually into the key- 
board buffer. The values of the newly 
generated erxles match those offieially as- 
signed to the same key combinations in 
machines that have the newer, extended 
BIOS. Thus, in the body of the applica- 


tion, the same code can handle key inter- 
pretation without having to know whether 
the extended ASCII codes were presented 
by the BIOS or by its own internal bandler. 

One peculiarity of IBM's extended 


■ Most machines recog- 
nize only two of the eight 
Ctrl-arrow/Alt-arrow key 
combinations. 


BIOS, however, is that the old (and stan- 
dard) method of reading a keystroke with 
the sequence 

MOV AH,0 
INT 16H 


will not detect extended keycodes. Inter- 
rupt I6h must be called with AH set to 
lOh, instead. To accommodate this, 
PAINT u.ses the latter function number to 
solicit keystrokes on machines with an ex- 
tended BIOS but uses function 0 with an 
older BIOS. Function 0 is adequate in that 
context because PAlNT's own keyboard 
handler is interpreting the keypresses. 

To determine whether or not extended 
keyboard functions are supported. PAINT 
uses a procedure outlined (loosely) in 
IBM’s mOS huerfuce Technical Refer- 
ence. Interrupt I6h. function 5 is called to 
place the word FFFFh into the keyboard 
buffer, then function I Oh is invoked to 
read it back. If AX returns with the value 
FFFF'h, then by inference the extended 
keyboard functions are supported. 

There is one final rxldity about interrupt 
I6h. function I Oh (extended keyboard 
read). On PS/2 machines, and possibly on 
other mixlels equipped with an extended 



Laser Print Option Available 


Who Should Buy Tax Shop 1040? 

Individuals with access to an IBM PC. XT, AT. PS/2, 
or compatible, who prepare their own tax returns or 
those of others. Tax Shop 1040 has already been 
used by individuals. CPA firms, and popular tax of- 
fices to prepare thousands of tax returns. 

The Tax Shop Approach: 

Tax Shop 1040 permits the user to select one of 
two approaches to enter tax information. The user 
may start with supportino schedules where answers 
are automaticaliy carried to Form 1040 and other 
parts of the return. The user may alternatively start 
with Form 1040 and “zoom" into supporting forms or 
schedules as needed. 

Special Input Features: 

Tax Shop 1040 is extremely fast and easy to use. It 
makes use of a single scrollable input saeen for each 
form. The user "zoom” to supjxirting forms or 

schedules or obtain calculated summary tax informa- 
tion at the touch of a key. 

Supported Forms and Schedules: 

1040. Sch A. Sch B. Sch C. Sch 0. Sch E. Sch F. 

Sch R. Sch SE. 2106. 2119. 2210. 2441. 3800. 

3903. 4136. 4137. 4562, 4797, 4952. 6251. 6252. 
8598. 8606. 8615, 1040 ES. W-2 Input. (This list is 
subject to change). 


Computerize Your 
1987 Tax Return!! 


Other Products & Options: 

1040 Laser Print Option $40 

States (call for availability) $40 

Minimum Hardware Requirements: 

IBM PC. XT. AT. PS/2, or comMtiWes with 384K RAM 
arid two floppy disk drives. DOS 2.0 or higher. Hard 
disk recommended. 

(Call for special laser printing requirements). 


Quality Tax Software 
(At an Affordable Price) 

luper-fast calculations and cursor movement 
User override of automatic calculations 
, Ad-hoc support schedules available as needed 
Scrollabie input screens resemble tax fomts 
Supports tour print options including Laser 
Contains new Tax Act changes 
CPA firm tested 
Not copy protected 


visa a MasfarCara Accepted 
(Add SS tn^pvig a iwKSnol 


42 West Market Street, Blairsville, PA 15717 


412/459-8777 ^TaxShop 
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The most 
helpfiil pointer 
anyone’s ever 
given American 
business. 




Now it’s not only polite to point 
in business. It’s enJightened. 

When you have your finger on 
a new Microsoft® Mouse, that is. 

It’s the fastest, most efficient 
way to give marching orders to 
your PC. Because it allows you to 
bypass time-consuming keyboard 
commands with a simple click of 
the finger. 

With a mouse in your comer, 
you’ll be able to use all the most 
advanced business software-like 
Microsoft Word 4.0, Pagemaker* 
and Microsoft Windows- the way 
nature intended. With a trans- 
parent, graphic interface that lets 
you spend more of your time 
working. And less of your time 
explaining to your computer what 
you want it to do. 


In fact, over a half million seri- 
ous PC users have already dis- 
covered how much more produc- 
tive they can be with the help of a 
Microsoft Mouse-by far the most 
popular of its kind. 

Which brings us to what makes 
this particular specimen the giant 
of its species. 

Our smallest mouse ever has 
been redesigned to fit your hand 
more comfortably. At the same 
time, it gives you increased point- 
ing accuracy with a significant 
decrease in wrist movement. 

It even works without a pad. On 
virtually any type of surface. So 
you can go about your handiwork 
with a minimum of desk space. 

Of course, the Microsoft Mouse 
has every business connection 


In Wishington State and Alaska, call 1 206) 882-81)88. In Canada. 1-416) 672-7628. MictX).soft is a registered Imdemark and 
InPort is a trademark of Microsoft Corporation. Pagemaker is a registered trademark of Aldws Corporation. 



you could imagine. 

Depending on your hardware!^ 
there's a mousetype that can con- 
nect via serial port, bus port or 
InPortrAs well as a configuration 
that’s specifically designed for the 
IBM*PS/2™systems. 

Once your mouse is plugged 
in, you can immediately start intro- 
ducing it to your favorite pro- 
grams. At last count there were 
over 250 compatible applications 
-including the biggest names in 
word processing, spreadsheets, 
databases, and business and pre- 
sentation graphics. 


And to make 
our new mouse 
even more appealing, 
we've combined it 
with three different 
software packages. 

You get your choice of Easy- 
CADra powerful, easy-to-use 
computer-aided design program. 
Or Windows 2.0 and PC Paint- 
brush® for Windows. Or Mouse 
Menus and Microsoft Paintbrush. 

For your nearest Microsoft 
dealer, phone 800-426-9400. He'll 
be happy to set you up with 
the package that's right for you. 

After which, you'll be eminently 
qualified to give your business 
associates a helpful pointer or two. 

Like where they can get a 
Microsoft Mouse of their own. 


JBM is a rei’islen.’il Inidemark and PS' 2 is a trademark of International Business Machines Corporation. EasyCAD is 
a trademark of Evolution Computing. PC PaitUhru.sh is a registered traderruirk of ZSoft Corporation. 
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FINALLY! 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
/i another ‘ ‘screen draw’’ program that makes you do most of the work. 
EasyFlow Is a powerful lull-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date, 
w- Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

Fast: Written in assembly language for speed. 

>■ Large: Charts up to 417 columns wide by 225 lines high. Chart too large tor your 
printer? f4syft.owautomatically breaks the chart up & prints it in page size pieces. 
StandanI: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don't take our word for it. PC Magazine' says “fAsyftow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". 

>■ Mouse: Opbonal but fully supported 

>■ It prints: On most popular matrix printers including IBM. Epson. Toshiba. HP 
LaserJet. LaserJet-Plus and many others. 

► It plots: On HP7440. 7475. 7550. 7570. 7585B and compatible plotters 

► It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

w- Rush delivery: Order by noon today (eastern time) and we ll have it to you by 
courier tomorrow". Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

w- Documented: tOO page manual plus over 150 screens of context sensitive help. 
EasyFlow works on IBM PC's. IBM PS/2 and compatibles. Requires 384 K memory. 
DOS 2.0 or higher and an IBM CGA/EG/WGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 -k $2.00 S&H (USA/Canada). $10.00 (foreign). Payment 
by M.O.. cheque. VISA. Mastercard or Company PO. 

* Marcti 10. 1987 issue, page 278 

*’ Rush orders are shipped dy Puroiator Courier arxl normally arrive the next business day lo most locaiions 
Remote destinations take longer 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality chans like this can be produced using only minutes of preparation 
time and seconds of print time 


HavenTree Software Limited 

PO Box 1093-P 

Thousand Island Park. NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 49 
Telefax(G3): (613) 544-9632 
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BIOS. TSRs like SideKUk can't find an 
opportunity to pop up while the BIOS is 
awaiting a keypress. The exact reason isn't 
clear, since BIOS listings for PS/2s 
haven't been published. The problem 
doesn't occur with function 0. PAINT 
works around the problem by polling the 
keyboard buffer for an entry and not call- 


■ On PS/2 machines, 
TSRs like SideKick can’t 
find an opportunity to 
pop up while the BIOS is 
awaiting a keypress. 


ing function lOh until one is present, gen- 
erating a series of interrupt 28h's in the 
meantime. SideKick uses interrupt 28h as a 
hook to gain control, disregarding an ap- 
parently-set INDOS flag. 

Final points TTiere are other inter- 
esting programming details incorporated 
in PAINT that await those willing to scruti- 
nize the program listing. If the interrupt 9 
vector was hooked during initialization to 
enable an extended keyboard driver, for 
example, it must be replaced before the 
program terminates to prevent the interrupt 
chain from falling off into limbo. 

The QUIT routine handles this chore by 
poking the saved vector back into its origi- 
nal place inside the interrupt vector table. 
QUIT also adds 4 to the stack pointer to 
clean off the two return-address words 
placed there when the last CALL instruc- 
tion was executed. In reality, it's not nec- 
essary: DOS function 4Ch is smart enough 
to recognize the imbalance and make resti- 
tution itself. But since other operating sys- 
tems aren't as forgiving (and since termi- 
nating with a RET instruction with stray 
words left on the stack would be disas- 
trous), it's gocxi programming practice al- 
ways to undo any operation that directly af- 
fects the stack. 


Jeff Prosise is a contribuliii); editor of PC 
Magazine. 
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Os/2 MEMORY 

MANAGEMENT 



A look at the OSH memory-management functions, including sharing, and an illustrative 
short program that allocates a I -megabyte memory block without bank-switching techniques. 


T he DOS 640K memory barrier has 
been a nuisance for years. It results 
primarily from the 1 -megabyte 
physical address limit of the 8086 micro- 
processor and the 80286 running in real 
mode. In the original design of the PC, the 
lower 640K was reserved for random ac- 
cess memory used by the operating system 
and programs. The upper 384K was re- 
served for video and the ROM BIOS area. 

When running under real mode, the 
only way to get around this limit is to use 
bank-switching techniques, the most nota- 
ble of which is described by the Lotus/ln- 
tel/Microsoft Expanded Memory Specifi- 
cation (LIM EMS). The main 
disadvantage of bank-switched memory is 
that the applications themselves must con- 
tinually make calls to the expanded memo- 
ry manager to switch various banks in and 
out of the memory space. It is not what one 
would call a transparent system. 

OS/2 runs the 80286 in protected mode 
and thus expands the physical address 
space to 16 megabytes. OS/2 also supports 
virtual memory, which is the use of a sub- 
sidiary storage device (such as a hard disk) 
to hold the overflow from real memory. In 
theory, 80286 virtual memory allows each 
protected-mode application to address 512 
megabytes of its own memory and 512 
megabytes of global memory. However, 
considering that OS/2 (like fXDS) is limit- 
ed to 32-megabyte hard disks, virtual 
memory under OS/2 is much less than the 
theoretical limit. 

OS/2 has 17 functions specifically used 
for memory-management purposes. I’ll 
describe most of these here to give you a 


taste of the subject. At the end of this col- 
umn I’ll show you a small program that al- 
locates a megabyte of memory and treats it 
as a normal memory block without fussing 
with bank-switching and other nonsense. 

Basically, protected mode gives pro- 
grams elbow room. What I find most inter- 
esting about OS/2 memory allocation, 
however, is the exciting concept of sharing 
memory among applications. Most people 
have focused on the increased memory 
space and multitasking capabilities of 
OS/2. But I think that the real break- 
throughs will come when applications be- 
gin to exploit the various interprocess 
communication features of OS/2. Share- 
able memory is pan of that. 

BASIC MEMORY ALLOCATION Let’s 
go through the mechanics first. An OS/2 
program can allocate a block of memory 
up to 64K by calling the DosAllocSeg 
function. In C. a call by your program to 


■ What I find most 
interesting about OS/2 
memoiy allocation 
is the exciting concept 
of sharing memory 
among applications. 


DosAllocSeg looks like this: | 

DosAllocSeg (Size, ^Selector, Flags) i 

The size of the memory segment can range 
from I byte to 65,536 bytes. If you want 
the maximum 65,536 bytes, use 0 for the 
Size parameter. Normally, you set the j 
Flags parameter in DosAllocSeg to 0. I’ll 
discuss what the nonzero values do a little 
later in this column. 

DosAllocSeg returns an error code if 
the memory allocation fails. Otherwise, 
DosAllocSeg returns 0 and stores the se- 
lector of the memory block at the address 
indicated by the second parameter to the 
function. A selector is the same as a seg- I 
ment address. It’s called a selector in pro- 
tected mode because it doesn’t reference a 
physical address but rather an entry in a de- 
scriptor table. 

In C you must convert the selector to a 
far pointer. Microsoft C supports the far 
keyword for pointers that include both a 
segment and offset address. The selector 
you get from DosAllocSeg is simply the 
upper 1 6 bits of a far pointer. For example, 
the C code to allocate a 32K memory block 
and obtain a far pointer to it looks like this: | 

unsigned int selector ; ' 

char far »FarPtr ; 

DosAllocSeg (32768, fcSelector, 0) ; 
FarPtr ■ (char far *) 

( (long)Selector « 16) ; 

The last statement shifts the Selector vari- 
able 16 bits to the left and casts it to a far | 
pointer. You can then use this FarPtr vari- 
able as if it were a normal pointer or a one- 
dimensional array of characters. For ex- 
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Choose Power Commander H* 


Computer Power Control Center 
for appearance, convenience, 
and, above all, protection. 



TeJe-Line" Anti-StaticTouchpiale Power Minder ” Automatic Over- Overcurtent protection 

protection tor grourxls hazardous warning light for voltage Protection with resettable 

nxxtems. static momentary sags against damaging circuit breaker 

answenng and surges high line voltage 

machines, etc 


■ Simplifies on off operations of computer 
ar>d tour peripherals. irKfividually with 

5 lighted switches, or all together with 
a master switch: ends power cord 
confusion and tangles 

■ Protects your equipment from data 
disturbances and damage from transient 
surges caused by lightning and utility 
switching; unique h^id filtering circuit 
responds to ciamp spikes in 5 pico- 
seconds. 1 000 times faster than typical 
surge suppressors! 

■ Low let-through voltage-less than 300 V. 

■ Reduces EMI/RFI noise from povirer lines 
arxt power supply cords 

■ Patented failsafe Automatic Shutdown 
protection cuts off all power if the 


protective filtering circuit wears out or 
burns out. so your computer is never 
vulnerable to unprotected operation* 

■ Five outlets. 1 5 Amp total. 1 2-foot power 
cord. Attractive putty color case Five- 
year warranty. 

Insist on complete protection . . . with the 
Number One rated Perma Power Power 
Commander II*. at computer stores and 
office supply dealers nationwide. 

•Patent No. 4.577.578 

^RMA POWGR. 
€Tecrronics me. 

5601 West Howard Avenue ■ Chicago. IHirKMS 60646 
Telephone(312l647-9414 Telex: 4946^ PRMPWR 
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• 2, 3, 5. Of 9 pom 

• Any port to ony port 

• Up to I nwgobyta 

• Seriol, porollei or both 

• froffl S3S0 

Thh vary tmoit twitch connam tavml (ompvtars lo tavarsi 
panpharok. tuch oi printan, modems, or hosi computen. A coda 
sent fa iha unit salacTs iha detiinotion. All pom con communitota 
to ony othai port concumnlly. Faalurts induda confisurotion 
manu, form laed, initioluation slringt, priority, stotvt, contel. 
timaoui dnobla, front penal disploy, end morty more. 


PORTER j 


The POITEIt k o vartetila unit for port exponsion. It k used widely 
for dale coilaction, telacommunketiorK, foctory eufomotion, end 
multipla printer control. Oote con be received end tronsmittad 
sifflulteneousiy on ell pom end k routed by commend Other 
commands induda woit, go, copy, ond door butter. Il rs often used 
on on odd on to a locol orao natwodi. 

• One computer lo 
4 or 6 paripbarok 

• Up to 256K memory 

• Serial or porollei 

• From S29S 



Thk k printer shoring at its best. All computers con sand dole 
simullonaously. The doto k ralaosad to the printer in the order it 
wos racarvad. Auto form feed and setup strings keep printer jobs 
saporotad. From the front ponal you con daor any port Operotion 
k fulfy outomotic. No diongas to your software ora required. 


• 4 w B computers 
to one printer 

• Up to 2$6K memory 

• Serial or porollei 

• From $395 



Additional Interface Products 

• Printer buffers 

• Monuol switches 

• Protocol (onvertets 

• Cobles ond odopters 

• Modems /line drivers 

• Multiplexers 
One yeor worronty 
Full technical support 
30 doy money bock guorontee 
OEM ond custom configurations 
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ample, to set all the bytes of this memory 
blcKk to zero, you can u.se this code: 

for (i = 0 ; i < 32768 ; i++) 
FarPtr (i) = '\0' ; 

In assembly language you probably 
want to define a double-word variable to 
hold the far address of the memory block. 
You then call DosAllocSeg lo set the upper 
16 bits of this variable to the selector 

FarAddr dd 0 


Push 32768 
Push DS 

Push Offset FarAddr + 2 
Push 0 

Call DOSALLOCSEG 

As with all OS/2 function calls, the param- 
eters to DosAllocSeg are pushed on the 
stack, starling with the size and then the 
address where OS/2 will store the selector. 

After DosAllocSeg returns, you can 
zero out the memory blcxik with this code: 

Les DI, (FarPtr) 

MOV CX, 32768 
sub AL, AL 

Rep Stosb 

OS/2 also includes a few other standard 
memory allocation functions. After a pro- 
gram allocates a block of memory, it can 
change the size by calling 

DosReAllocSeg (Newsize, Selector) ; 

A program can obtain the size of a 
memory block with 

DosSizeSeg (Selector, &Size) ; 

This last function was not documented in 
the initial release of the OS/2 Software De- 
velopment Kit. The second parameter is a 
pointer to a 32-bit variable that will contain 
the size of ihe segment when the function 
retums. 

When a program is finished using a 
block of memory, it can free it by a call to 
DosFreeSeg: 

DosFreeSeg (Selector) ; 

Any memory a program allocates but does 
not free will be freed by OS/2 when the 
program terminates. 
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I mentioned above that the Flags pa- 
rameter for DosAlkxrSeg is normally set to 
0, but it's the nonzero values that make 
DosAllocScg more than just a traditional 
memory allocation function. Only the bot- 
tom three bits are used, as is shown in the 
table "DtKAIIocSeg's Active Bits.” 

SHARING MEMORY SEGMENTS 

I Normally, a memory block is available 
only to the program that called the DosAI- 
locSeg function. This is part of what pro- 
tected nuxle is all about — memory allocat- 
ed by one program can’t be accessed by 
another program. The memory is protect- 
ed from corruption. 

However, there are often times when it 
is advantageous for two or more programs 
to share a block of memory. For example, 
a program might execute a child process to 
do some work while the parent process is 
doing something else. One way these pro- 
grams can pass information to each other is 
through shared memory segments. 

When the lowest flag bit is set in the 
I DosAllocSeg function, the program that 
allocates the memory block can give an- 
other program access to it by calling Dos- 
Give&g thus: 

DosGiveseg (selector, ProcessiD, 
&Newselector) ; 

The first parameter is the selector returned 
from the DosAllocSeg function. The sec- 
ond parameter is the process ID of the pro- 
gram that is to receive access to the memo- 
ry block. On return from DosGiveSeg, the 
NewSelector variable contains a selector 
appropriate for the program getting access 
to the memory block. 

This is particularly suitable when a 
child process alkxtates a memory block 
and then gives iLs parent access to it. A 
child process can obtain the process ID of 


its parent from iLs information segment. 
Often DosGiveSeg is used for memory 
blocks that are transferred between pro- 
grams by the use of queues. The DosGet- 
Seg function is similar except that a pro- 
gram calls it to get access to a memory 
block that was allocated by another pro- 
gram. 

In both cases there must be some other 
form of communication between the two 
programs other than the sharing of a com- 


■ Setting the discardable 
flag in the DosAllocSeg 
call tells OS/2 simply 
to discard the memory 
segment if space is 
needed without saving 
the segment to disk. 

mon memory segment. The program get- 
ting access to a memory block through 
DosGetSeg or DosGiveSeg has to know 
the selector of a block originally obtained 
by another program. We’ll examine an al- 
ternative to this shortly. 

DISCARDABLE MEMORY SEG- 
MENTS The third flag bit in the DosAl- 
locSeg call specifies that the memory 
block is discardable. Let’s examine what 
we mean by this. 

When OS/2 needs more memory than is 
currently available, it will normally save a 
memory .segment to disk to free up .space. 


DosAllocSeg's Active Bits 
□1^ Meaning if bit is set 


Shareable segment with DosGiveSeg 
Shareable segment with DosGetSeg 
Discardable segment 


The DosAlocSeg Rags parameter is normaly set lo 0. but ifs the nonzero values that make OosAlocSeg more than just a 
iracMorW rnetTKiry alhxatK)n tunciKXi. 



It does this based on a least-recently-used 
algorithm. When the saved memory seg- 
ment is needed again. OS/2 must reload it 
into memory, perhaps at the same time 
swapping another segment to disk. 

'This is the whole idea behind virtual 
memory: the hard disk becomes a tempo- 
rary storage area when memory require- 
ments of the various programs running un- 
der OS/2 exceed actual memory. The 
process is transparent to the programs run- 
ning under OS/2. 

A discardable memory segment is dif- 
ferent. Setting the discardable flag in the 
DosAllocSeg call tells OS/2 simply to dis- 
card the memory segment if space is need- 
ed without saving the segment to disk. 
Whatever was stored there will be gone. 

Why on earth would a program want to 
do that'.’ 

Suppose an OS/2 program used a large 
file of “help” information that it displayed 
on the screen at the user’s request. The 
program could be cavalier about available 
memory and load the entire file into mem- 
ory at once to quickly access it when need- 
ed. However, if there were not enough 
memory for this entire file, OS/2 would 
have to save some of it to disk and then ac- 
cess the disk a second time when the pro- 
gram actually needed it. This would slow 
down the system. 

Alternatively, the program could be 
very cautious and courteous about avail- 
able memory. Whenever the user wanted 
to see some help information, the program 
could allocate a block of memory, read 
part of the file, display it on the screen, and 
then free the memory block. But this is not 
ideal either because tbe program has to ac- 
cess the disk each time the user needs help. 

A good compromise is to use discard- 
able segments. The program can read part 
of the help file into a discardable .segment 
but not free the segment. If the program 
needs to access that same memory block 
again, the segment may or may not be in 
memory. If it is, the program can use it. If 
not. the program loads it from disk again. 

When a program needs to access a dis- 
cardable segment, it calls DosLockSeg. 
Tbis prevents the segment from being dis- 
carded until the program calls DosUnlock- 
Seg. If DosLock returns an error code, 
then OS/2 has discarded the segment from 
memory and the program must recreate it. 
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TAKE 
THE BYTE 
OUT OF 
DISK 
PRICES. 

. 29 ^ 

Media Source soothes the sting when 
purchasing your diskettes. AU of our 
disks are fully certified. Each disk has an 
unrestricted lifetime warranty There are 
no hidden costs. All diskettes come with 
labels, sleeves and write protect tabs. 

Generic 

Double sided, double density 

Boxes of 100 

Generic 5K" 

High density, 96 TPI, 

Boxes of 50 

Sony 

Single sided. 

Boxes of 50 

Double sided. 

Boxes of 50 

Dysan 5)4" 

Double sided, double density, 

Boxes of 50 

media. 

SOUPCB 

Order by phone 1-800-356-255} 
or 404-952-2990. Vfe accept 
MasKiCatd, VISA, American Express 
& Discover Cards. COD available 
24 hour shipping. Next day air 
available 14.00 per box shipping 
and handling. 
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.29 ea. 

tl.29ea. 

11.09 ea. 
tl.39 ea. 

.99 ea. 


NAMED MEMORY SEGMENTS As 

we saw above, DosGetSeg and DosGive- 
Seg allow two or more programs to access 
the same memory block. The DosAI- 
locShrSeg provides a somewhat different 
approach to memory sharing. A memory 
block allocated with DosAllocShrSeg is 
given a name when it is allocated. The 
name Icxiks just like a filename except that 
it begins with a subdirectory-like name of 
SHAREMEM. You can use either forward 
slashes or backslashes to separate the 
SHAREMEM name and the memory 
block name. Figure 1 provides an example 
of the code used. 

The name and extension of the memory 
block can be anything you want, but it 
must be preceded with SHAREMEM. It 
makes the most sense to set the name of the 
memory segment to be the same as the 
name of the program. Remember, howev- 
er, that although it looks like a filename, 
it’s not — It’s the name of a memory block. 

After the memory block is allocated, 
you can treat it just like the block allocated 
with DosAllocSeg. When you’re fini.shed 
with it, you free it with DosFreeSeg. 

But here’s the catch: During the time a 
named memory block is allocated, another 
memory block with the same name cannot 
be allocated by any other program running 
under OS/2. If another program tries to al- 
locate a memory block with the same 
name, the DosAllocShrSeg call returns an 
error. 

However, another process running un- 
der OS/2 can get access to the memory 
block by calling DosGetShrSeg like this: 

OosGetShrSeg (MeinN2une, (iSelector) ; 

The only thing the program needs is the 
name of the segment. DosGetShrSeg re- 
turns a selector to the memory block. Both 
programs can read from and write to the 
memory segment, and either program can 
free it. The block will actually be freed 


only when all programs that got access to it 
with DosAllocShrSeg and DosGetShrSeg 
have freed it. 

This becomes most useful when the 
same program is mn more than once in an 
OS/2 session. All the different copies of 
the program running at the same time can 
share a common block of memory. 

An example from DOS will show 
where this might be used. As you know, 
DOS supports (more or less) the concept of 
RAM-resident programs. One problem 
with RAM-resident programs is that they 
often must determine whether they’ve al- 
ready been loaded. There are several tech- 
niques for doing this. Perhaps the best is a ' 
brute-force search through memory look- 
ing for a previous copy. 

Under OS/2, the named memory seg- 
ment is a very easy and convenient alterna- 
tive that provides other bonuses as well. 
Not only can the program determine that 
another copy is already mnning, but it can 
get easy access to a block of memory used ; 
by the first copy. 

An example may help here. Let’s sup- 
pose you have a keyboard macro program 
called KEYMACRO.EXE. This program 
reads in a set of keyboard macro com- 
mands stored in files with the extension 
KEY. When you mn the program from the 
OS/2 command line the first time, you mn 
it like this: 

DETACH KEYMACRO SETl.KEY 

KEYMACRO allocates a shared memory 
segment named 

/SHARHEH/KEYMACRO . KEY 

that reads the SETl .KEY file into the seg- 
ment. 

Suppose you then want to use your 
SET2.KEY set of keyboard macros in- 
stead. You mn the command 

DETACH KEYMACRO SET2.KEY 


static char HemNane [] - "/SHAREHEH/HYMEMORY.DAT'' ; 
unsigned int Selector ; 


DosAllocShrSeg (Size, MemName, SSelector) ; 


Figure 1 : An example of how a C program allocates a named memory segment. 


PC MAGAZINE a JANUARY2 6, 1988 
316 



PROD II f 1 I \' I 1 Y 


c 


THE 

ORPORATE 

SOURCE 


This second copy of KEYMACRO.EXE 
also attempts to allocate a shared memory 
segment named 

/SHAREHEM/KEYMACRO . KEY 

The call fails. Aha! The program knows 
another copy is already running. So in- 
stead it gets access to the memory segment 
by calling DosGetShrSeg, It reads the 


■ Under OS/2, a program 
can allocate a “huge” 
memory block that is 
greater than 64K. 


SET2,KEY file into that memory block 
and then terminates. The original copy of 
KEYMACRO EXE is now using the new 
set of macros, 

HUGE MEMORY BLOCKS All the 

memory blocks I’ve discussed so far are 
limited to 64K in size. This is, of course, a 
limitation of the segmented memory archi- 
tecture of the 80286 microprocessor 
whether running in real mode or protected 
mode. Only when we get to 80386 protect- 
ed mode is the 64K segment replaced by a 
nice, roomy 4-gigabyte segment. 

However, there are techniques that a 
program can use to access a bkx;k of mem- 
ory greater than 64K , If a program running 
under DOS allocates a contiguous block of 
memory greater than 64K. it can skip from 
the end of one segment to the start of an- 
other by incrementing the segment address 
by 40%, 

Under OS/2, a program can also allo- 
cate a memory block that is greater than 
64K, This is called a "huge” memory 
block. The function call (which would be 
entered on a single line) looks like this: 

DoaAllocHuge (NiunrulISegB, LastSegBytes, 
4S«Iector, SharePlag, HaxSegs) 

The first parameter is the number of full 
64K segments requested and the second 
parameter is the number of bytes in the last 
non-64K segment. For example, suppose 
you want to allocate 229,376 bytes of 
memory. You divide that by 65,536 to get 


BOFFIN 



IMAGEVE: Power that rivals a new 
80386 System . .for thousands less 
Its available NOW with Inboard 386! 

Put yourself in the drivers' seat and take your AT to the limit with 
POWER that only the Intel 80386 microprocessor can provide. Like 
a high performance engine. Inboard 386 gives you straightaway 
speed, plus ease in handling application programs. 


Inboard 386 fits immediately into your AT or compatible. 

It works with your current PC DOS applications and the add-in 
boards already in your system. 


SUG. BOFFIN 


MODEL NO. 

DESCRIPTION 

RESALE 

PRICE 

PCIB3000 

INBOARD 386/AT OK 

$1395 

$925 

PCIB3010 

INBOARD 386/AT 1MB 

$1695 

$1130 

PCIB3001 

INSTALL KfT (IBM) 

$2(X) 

$149 

PCIB3002 

INSTALL KIT (Compatibles) 

$200 

$149 

PCIB3110 

PIGGYBACK MEM. W/1 MB 

$645 

$479 

PCIB3120 

PIGGYBACK MEM. W/2 MB 

$1145 

$849 

PCNC80387-16 

MATH COPROCESSOR MODL. 

$795 

$576 


ORDERS ONLY: (800)255-4012 

For More Information: (612) 894-0595 

• Competttiv* Prlc« • Volume Discounts 
• Net Terms to Qualified Accounts 

2500 W. Cty. Rd. 42 • #5 • Bumsvnie. MN 55337 • Hours; M - F 9-5 CST 
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PRIMES. C — ProgramMd by Charles Petzold, 10/67 
./ 

{define HAXPRIMES 1000000 

{include <doscalls.h> 

{include <8tdio.h> 

main ( ) 

( 

unsigned int HugeSelector ; 
char huge •HugeArray ; 

long Index, Index2 ; 

if ( DOSALLOCHUGE ((unsigned int) (KAXPRIMES / 65536L), 

(unsigned int) (KAXPRIMES « 65536L>, 

(HugeSelector, 0, 0)) 

{ 

printf ('PRIMES: Cannot allocate enough memory') ; 
return 1 ; 

> 

HugeArray > (char huge •) ((long) HugeSelector « 16) ; 

for (Index » 0 ; Index < HAXPRIMES ; Index-t-t-) 

HugeArray [Index] > '\0’ ; 

for (Index - 2 ; Index < HAXPRIMES ; lndex++) 

{ 

if (HugeArray [Index] » '\0') 

{ 

printf ('tSld', Index) ; 

for (Index2 • 2 • Index ; Index2 < HAXPRIMES ; lndex2 +> Index) 
HugeArray (Index2) ■ '\1' ; 

> 


1 DOSFREESEG (HugeSelector) ; 

' return 0 ; 


F>gun2-. AC program that calculates prime numbers from I to 1 .000,000 and demonstrates the 
use of huge memory segments in 0SI2 . 


the number of full segments, which is 3 
with 32,768 bytes left over. The first pa- 
rameter is 3; the .second is 32,768. 

Perhaps this is a little clearer in hexa- 
decimal: 229,376 bytes in hexadecimal is 
38(XX)H. The first parameter is 3; the sec- 
ond is 8000H. 

You can later change the size of this 
segment with DosReAllocHuge. The last 
parameter in the original DosAllocHuge 
call is the maximum number of 64K seg- 
ments you'll need in future DosReAlloc- 
Huge calls. 

The DosAllocHuge function returns a 
selector that addresses the first 64K seg- 
ment of the huge memory block. So tbe 
question now becomes; How do you get 
from one segment to the next? The seg- 
ment increment of 4.0% used in DOS 
makes no sense under protected mode. 

The information you need is obtained 


from another OS/2 function: 

DosGetHugeShift (SShiftCount) ; 

When hopping from the end of one seg- 
ment to the beginning of the next segment, 
you increment the segment address by the 
value 1 shifted left by the ShiftCount vari- 
able. 

Under protected mode. DosGetHuge- 
Shift returns a 4. (But don't hard code this 
value because it could change in the fu- 
ture.) If you call DosGetHugeShift in a 
Family-APl program and run it under real 
mode . the function returns a 1 2 . U nder real 
mode, 1 shifted left by 12 bits is 40%. 
which is the segment increment 1 men- 
tioned above. 

Under protected mode, the segment in- 
crement is 1 shifted left 4 bits, which is 1 6, 
or lOH. Typically, the DosAllocHuge re- 
turns a selector eqlial to 5FH. The next 


.segments in the huge blcx;k are 6FH, 7FH, 
8FH, and so on. (Remember that these are 
not physical addresses but rather offsets in 
a descriptor table. ) 

Why does DosGetHugeShift return a ’ 
shift count rather than a segment address 
increment directly? In some cases, the i 
shift count is easier to use. For example, 
suppose you want to access 163,840 bytes 
(28000H in hexadecimal) from the begin- 
ning of a huge block. You start with the far 
address that points to the beginning of the 
huge block and add 8000H to the offset. 
You use the shift count to shift the 2 left. 
Under teal mode you get 20(X)H or 8192; ; 
under protected mode you get 20H or 32. i 
Add that to the segment address. | 

Working with huge memory segments 
in a program is no great joy. You'll soon | 
wish mote than ever that OS/2 had been i 
ready a couple of years ago so we could be 
using the 80386 version now. 

But if you're programming in C, you 
have some help from the M icrosoft C com- 
piler. The compiler supports the huge [ 
memory block with the huge keyword. All . 
the segment arithmetic is done for you. ' 
To illustrate this, the PRIMES.C pro- i 
gram shown in Figure 2 allocates a 1- - 
megabyte huge memory block. This pro- 
gram calculates and displays all the prime , 
numbers from 1 to 1,000,000. j 

1 have not attempted to optimize this ' 
program for speed. In fact, I deliberately | 
wrote the program so that it accesses the I 
huge memory block as an array (rather 
than use C's more efficient pointer arith- 
metic) in order to clarify the structure. The 
program really shows how using a I MB 
memory block in an OS/2 program can be 
remarkably simple. ; 

Using the C compiler included with the | 
OS/2 Software Development Kit, the pro- i 
gram can be compiled and linked with the 
statement 

cl -G2 primes. c I 

The program is quite sluggish when it be- \ 
gins running, and it takes about 20 seconds 
to display the first number. It soon picks up | 
speed and finishes in under 9 minutes on | 
an 8-MHz AT. (Without the screen output, i 
it takes about 1 Vz minutes.) 

Of course, under OS/2 you don't have 
to sit there and watch. You can do some- 
thing else while PRIMES is running. IB 
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Meet the New 24-Pin OKIDATA 393 


OKIDATA IS a registered trademark of Okj AmerKa. Inc.. 


Marque deposee de Oki .Amenca. Inc. 

CTRCLL 197()\ RL.ADLRStRV ICE CARD 


If you like to do three 
things at once, you’ll love 
the new 393. 

It’s so eager to work, it 
prints on almost ai^thing: 
letterhead, labels, acetates, 
even forms. With razor- 
sharp letter quality'. In 
black and color. 
Touch a button and 
‘park’ your computer 
paper. Then switch 
instantly to envelopes 
or cut sheets. 


In ‘work done’ tests, 
the 393 beat the competi- 
tion by 20%. And its 30K 
buffer 0 ves your screen 
back quickly. 

Best of al. the 393 is 
made in the tradition of 
tou^iness OKIDAIA’s 
been building for years. 

Meet the printer that 
shares your passion for 
productivity. The new 393. 
Call l-800-OKIMIA.ext.23, 
for the dealer nearest you. 


OKIDATA 

an OKI AMERICA company 



UNLEASH YOUR 80386! 


Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
txjt not great The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 1 6 times the 
power of your old AT. These new Micro- 
Wdy products include a family of 80386 
native code compilers and the mW1 167 
numeric coprocessor. 

Examples of the increases in capacity 
and pertormance include: 

• Programs compiled with MicroWay 


NDP F6rtran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fbrtrans. NDP Fbrtran-386 can 
aiso address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate njn on 
MS-DOS or Unix V. 

• NDP Fbrtran-386 generates code for 
the 80287, 80387 or MicroWay's 
mW1 1 67. The mW1 1 67 has a floating 
point throughput exceeding 2.5 mega- 


mW1167 Numsrtc 



flops, which is 4 to 5 times the through- 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world ieader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617 - 746-7341 




MicroWay 
80386 Support 


MicroWiay 80386 Compilers 

NDP Fortrafv386 and NDP C-386 are globaly 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and mW1 1 67. They 
generate manframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 42 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Rytran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tods. MicroVy^y wil port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become avdlade 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 1 6-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the used 
inline 32-bit arithmetic instead d library calls, 
and a doubling in the effective utlizalion d the 
system data bus. 

An example of the benefit d excellent code is a 
32-brt matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 1 6-bit code, arxi 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

NDP FORTRAN-386- $595 

NDP C-386- $595 


MicroWay Numerics 

The mW1167- is a MicroWay designed high 
speed numeric coprocessor that works with toe 
80386 It plugs into a 121 pin "Weitek” socket 
that is actually a super set d the 80387. This soc- 
ket is available on a number d motherboards 
and accelerators induding the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. ’88). It combines the 64-bit Weitek 
116V64 floating point multiplier/adder with a 
Weitek/Intel designed "glue chip". The 
mW1 167“ runs at 3.6 MegaWhetstones (com- 
piled with NDP Fbrtran-386) which is a factor d 
1 6 faster than an AT and 3 to 5 times faster than 
an 80387 $1495 

Mor>oputer- - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Mortoputer comes with 
either the 20 MHz T800 or toe T414 (a T800 
without toe NDP) axl includes 2 megabytes d 
processor memory. Four or more Tran^Xiters 
can be easily linked together to torm a Quad- 
puter. A single T800 is comparable in speed with 
an mW1 1 67-equipped 80306. The compilers to 
drive one or more Monoputers indude Occam, 
C, Fortran, Pascal and Prdog. 

MonoputerT414-20' $1495 

Monoputer T800-20' $1995 

BIputer- T800/T41 4^ $4995 

Quadputer- T414-202 $6995 

' Includes Occam ^IncludesTDS 

80287 ACCELERATORS 

287TUrbo-10 $450 

287Hjrtx>-12 $550 

287TilttK)PIUS-12 $629 


80386 Multi-User Solutions 

ATS- - This intelligent serial contrdler is designed 
to handle 8 users (1 6 with two boards) in a Xenix 
or Unix environment with as little as 3% degrada- 
tion in speed It has been tested and approved by 
Compaq, Intel, NCR, Zenith, and the Department 
d Defend for use in high pertormance 80286 
and 80386 Xenix or Unix based multi-user 
systems $1999 

MicroPort Unix 5.3 is a port d the new Unix 53 
to the 60386. MicroV^y NDP-386 compilers 
currently run on this version d UNIX. 

MicroPort Unix 5.3 from $399 

PC-MOS-SSS- is an 60386 operating environ 
ment that turns an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applicatkxis such as Lotus 1 -2-3 
on temriinal& The opeiWing system also has a 
Phar Lap compatibility nxxje that runs programs 
developed wito toe Phar Lap versions d Micro- 
Way’s compilers from $199 

Phar Lap- created the first tods that make it 
possible to devetop 80386 applicafions which 
run under MS-[)OS yet take advantage d toe fun 
power d the 80386. These indude an 80386 
monltor/toader that runs the 80386 in protected 
linear address mode, an assembler, linker arid 
debugger. These tods are required for the MS- 
DOS version d the MicroWay NDP Compflers. 
Phar Lap Tools $495 

MATH COPROCESSORS 

80387-16 16 MHz $495 

80287-10 10 MHz $349 

80287-8 8 MHz $259 

80387-2020 MHz $895 

8087-2 8 MHz $154 

8087 5 MHz $99 


flicro 

The World Leader in PC Numerics 

ilay 

P.O. Box 79. Kingston, Mass. 02364 USA (617) 746-7341 
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■ POWER PROGRAMMING ■ RAY DUNCAN 

Changing 

THE MS-DOS 
ENVIRONMENT 



While child programs can’t change their parents’ inheritance from DOS, here are routines in 
C and assembler that let parent programs affect their children’s environmental outlook. 


M y last column discussed MS- 
DOS environment blocks, their 
history, and how to extract 
strings from the environment in both C and 
MASM programs. This time Til talk about 
the “approved" ways to change the con- 
tents of the environment from an applica- 
tion program. 

A BRIEF REVIEW First let me recap 
the cmcial information about environment 
blocks. Recall that the environment for a 
program is a block of memory containing 
one or more environment variables, each 
of which consists of an ASCII string termi- 
nated with a zero byte (sometimes called 
an ASCIIZ string). Each environment 
variable takes the form: 

name=parameter 
For example, 

PATH=C ! \DOS3 ; C : \TOOLS 

The environment block is always aligned 
on a paragraph boundary (that is, its begin- 
ning memory address is always evenly di- 
visible by 16), and it may be as large as 
32KB. TTie entire set of ASCIIZ strings is 
terminated with an additional null byte. 
The paragraph address of the base of a [to- 
gram’s environment is located at offset 
()02CH in its Program Segment Prefix 
(PSP). 

The original or master environment for 
the system is owned by the command in- 
terpreter (usually COMMAND.COM) 
that is loaded when the system is turned on 
or restarted. Strings are placed into the sys- 


tem’s master environment block by COM- 
MAND.COM as a result of PATH, 
SHELL (COMSPEC), PROMPT, and 
SET commands; default values are always 
present for the first two. Strings in the en- 
vironment are used only for informational 
purposes by COMMAND.COM and by 
transient programs; they do not affect the 
operation of the MS-DOS operating sys- 
tem proper. 

^ch program that runs under MS-DOS 
has its own environment block, which is 
supplied by its parent program (again, usu- 
ally COMMAND.COM). In most cases, 
the child program’s environment is an ex- 
act copy of the parent’s environment. For 
special occasions, the parent can instead 
provide the child with an expanded, al- 
tered, or empty environment. Changes a 
program has made in its own environment 
are reflected in the environment blocks of 
programs that it launches. These changes 
are lost when the program terminates. 


■ An application program 
might want the ‘ ‘chil(J’ ’ 
COMMAND.COM to 
display a special prompt 
to remind the user that 
it is still active. 


however, and are never visible to its parent 
or to any programs that execute after it. 

A C program can use the pointer array 
envp, supplied as an argument to its main 
function, to inspect the environment. Al- 
ternatively, the program can call the li- 
brary routine getenv to extract a selected 
string from the environment. MASM pro- 
grams can use the procedure GETENV, 
which appeared in the last column, to per- 
form the same function. 

CHANGING THE ENVIRONMENT 

Since the environment for each program is 
static, and since a program cannot touch 
the system’s master environment block or 
even the environment of its immediate par- 
ent in any “well-behaved” way, why | 
would it ever want to alter its own environ- j 
ment? ' 

The main reason for changing the envi- 
ronment is to affect the behavior of a child 
program. Consider an application pro- 
gram, such as a word processor, that starts 
up a secondary copy of COMMAND 
.COM so the user can enter MS-DOS 
commands without losing his working 
context. The word processor might want 
the “child” COMMAND.COM to dis- 
play a special prompt that would remind 
the user that the application is still active. 
Or again, it might want to limit the pro- 
grams that could be run from the child 
command processor by modifying the en- 
vironment PATH string or removing it al- 
together. 

A C program can use the library func- 
tion putenv to change the parameter or 
variable portion (the part of the string after 
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/* 

MODENV.C, 

(c) 1987 Ziff Communications Co., by Ray Duncan 

*/ 

(include <8tdio.h> 

(include <proce88.h> 

main(argc,argv,envp) 
int argc; 
char ‘argvl ] ; 
char *envpii; 

( char com8pec[80]; /• COHSPECs value goes here •/ 

int statue; /• scratch storage •/ 

/• get location of cohhand.COM from 
environment comspec* variable •/ 
strcpy< comspec, getenv( "COMSPBC ) ); 
if( comspec(0] NULL ) 

{ puts("\nNo COMSPEC found in environment.**); 
exit ( 1 ) ; 

) 

/• change PROHPTs environment variable •/ 
if( putenv(-pROHPT-Enter EXIT to Return to MOOENV$_$pSg" ) > 
put8(-\nCall to PUTEMV failed. “); 

/• announce launch of COMMAND.COM */ 
putsCVnNow spawning a new copy of COMMAND . COM ; 

/• now spawn new command processor •/ 
if< spawnle(P_WAIT, comspec, comspec, NULL, envp) -1 ) 
putscXnEXEC of COMMAND. COM failed"); 

/• announce return from COMMAND.COM •/ 
puts{"\nBack from new COMMAND. CON, MODENV is exiting."); 

exit(O); /* now terminate •/ 

) 


Figure 1 : MODENV. C. a denumsirutUm ofthv C 'pxxtenv functhm. 


Ihe equals sign) of any environnicnl vari- 
able. The same function can al.so be used 
to add a new variable to the environment or 
to delete one. Putenv is called with a 
pointer to a string of the familiar form 

name=parameter 

and returns 0 if the function is successful, 
or -I if it failed. 

As you've probably come to expect 
when dealing with these seemingly simple 
C library functions, much more is going on 
than meets the eye. First, if name dixts not 
already exist in the environment, or if 
I name exists but the new parameter is long- 
er than the old one. there will be a space 
emneh. The memory block that holds a 
program’s environment sits just below the 
program ifself and is just big enough to 
hold the environment passed to it from its 
patent. Therefore, the existing environ- 
ment cannot be "grown" in place. 

Consequently. Ihe putenv function 
must allocate a new block of memory to 
hold Ihe modified environment, copy the 
unchanged strings from the old environ- 
ment into the new. and then append the 
new or modified variable passed to it. 
Then putenv must update all the pointers 
in the envp array originally passed to the 
main function of the C program, since it 
has no way to predict when or if that pm- 
gram will use envp. The pointer at offset 
002CH of the program’s PSP must be up- 
dated to reflect the new environment ad- 
, dress. Finally, putenv can ielea.se Ihe 
memory bliK’k holding Ihe original envi- 
ronment back to the system’s free memory 
ptxrl . so that it can be reused on future al lo- 
cation calls. 

I A complicated process, indeed, for 
such an apparently simple task! It is now 
obvious that putenv may fail unexpect- 
edly if the system dtxrsn't have enough free 
memory. Tliis is not a serious problem, 
however, since ordinarily you would use 
putenv only before starting up a child 
program, and if there isn’t enough memo- 
ry to change the enviixrnment. there proba- 
bly isn’t enough to ran the child. 

Figure I contains a simple program. 
MODENV.C. that demonstrates the use of 
putenv to change the PROMPT string in 
the environment, then spawns a secondary 
' command processor. When the child 
COMMAND.COM runs, it displays a 


special prompt reminding the operator to 
use EXIT to return to the parent program. 
When MODENV terminates, its own 
mtxlified environment is of course discard- 
ed. and the prompt displayed by its own 
parent COMMAND.COM will return. 

PUTENV FOR MASM PROGRAMS 

To duplicate the same capability In a 
MASM pttrgram. you have to do every- 
thing Ihe hard way. PUTENV. ASM. in 
Figure 2. is a priKeduie you can call from a 
MASM application to add. delete, or 
change an environment variable. It relies 
in part on the GETENV.ASM procedure 
presented in the last column. An important 
requirement for using the PUTENV sub- 
routine is that your MASM program must 
release any extra memory with inlerrapi 
2IH function 4AH when it first gels con- 
trol. Otherwise, there will be nothing for 
PUTENV to alliK-ale. 

PUTENV must be called with the ad- 
dress of the new or mixlified environment 
variable in registers DS:SI and with the 
segment of the program’s Program Seg- 
ment Prefix in register ES. The logic of 
PUTENV is straightforward. First, it saves 


the PSP address, picks up the base address 
of the program’s current environment 
bkx.k. and scans the existing environment 
to find iLs length. 

Next, it determines Ihe length of the en- 
vironment variable passed by the calling 
program. It then has the worst-ea.se infor- 
mation ncces.sary to all(x;ate a memory 
blix.k of sufficient size to hold the environ- 
ment. If the allocation fails. GETENV re- 
turns to the culling program with an error 
ctxle. Otherwise. GETENV copies the old 
environment bliKk to the new. inserts or 
appends the changed or added environ- 
ment variable, and tacks on an extra null 
byte to mark Ihe end of the environment. 
Finally. PUTENV updates the pointer at 
SP:t)02CH. releases the original environ- 
ment blix'k with a call to interrupt 21 H 
function 49H. and returns a success code 
to the calling program. 

The demonstration program MOD- 
ENV. ASM. in Figure .T illustrates using 
the PUTENV. ASM subroutine. Assemble 
MODENV and PU TENV.ASM: 

MASM MODENV; 

MASM PUTENV; 
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RftM 

put«nv 



BOV 

nawv<r mi 

portion of naw variabla 


p«9« 








tltl* 

PUTEMV Bodify anvironaent variable 


BOV 

•i,offsat anvar { 

check if naw anvironBant 







•s.oldanv j 


; (C) 1»87 tiff 

coanunlcationa co 

, by fUy Dunean 


call 

gatanv ; 

in old anvironBant 






BOV 

oldlan,ax ; 

•ava langth of value, if any 


ithi 

DStSi > n«w ascii: 

•nvironaant variabla 







es - ■•gB*nt o 

prograa aaqaant prafix 


or 

•x,ax ; 

was it present in old block? 

> 





jnx 

PUt4 { 

yes, PUTENV tha hard way 


AX - • i( auccessful. >I If failed 










push 

ds : 

no juat copy existing anvironBant 


group 





} 

and add tha naw variabla 

TEXT 

■•gmont 

word public 'CODE 



BOV 

ds.oldanv { 

DSiSl • old anv. block 






BOV 

•s.nawanv t 

EdiDX ■ naw anv. block 


«S*UM 

cat TEXT 



BOV 

ex,anvlan ; 

CX ■ langth of old anvironaant 






dec 

CX ) 



public 

putanv : 

aaka viaibla to Linker 


xor 

ai,si 







xor 

di,di 



• xtrn 

gatenvtnaar 



rap Bovsb ; 

copy tha old stuff 




naaaa for working atoraga 



ds : 


old«nv 

•gu 

Ibp-2l } 

sagsant of old anvironaont 



si.nawnaBe ; 


• nvlktt 

•gu 

Ibp-41 j 

length of eld anvironBant 


BOV 

cx.nawlan : 


n«w«nv 

•qu 

Ibp-«5 s 

•agaant of naw anvironaant 


rap atovsb t 

append tha naw variabla 



(bp.8) j 

••gaant of prograa sagaont prafix 


xor 

•l,al 1 


oldl*n 

•qu 

rbp-18) s 

length of axiating variabla 


•tosb 



n*wl«n 

•qu 

Ibp-12j } 

length of naw anv. variabla 



puts : 


n*vn«M 

•qu 

Ibp-iaj I 

offset of new naaa portion 





n«w«r 

•qu 

0^-161 I 

offaat of naw paraa. portion 

put4: 


; 

eoaia here on tha aasay caaa, 









put«nv 

proc 

near ; 

Btodify/add anvironaant variabla 




EStDl m offsat+1 of in 










push 

bp f 

sat up stack fraae for 






nov 

bp.ap ; 

working storage 


puah 

ds ; 

copy old anvironaant to naw 


•ub 

sp> 18 



BOV 

•x,aa 1 

up through tha of tha 






KIOV 

ds.ax ; 

variabla wa are changing 



newnaM.si 

save offaat of naw variabla 


BOV 

CX.di J 

DSiSi > old anvironBant 


BOV 

peps*g,«s t 

save PSP sagstant 


IW.V 




BOV 

••,«•> (882ch I 

pick up sagaant of old 


xor 

1 

CX ■ offaat*-! of '•* 


BOV 

oldenv.es ; 

anvironaant and save it 


xor 

di,di ; 

in old variabla 






rap aiovsb 



push 

ex ; 

save other ragistars 






push 






now let 0S:8I - offset*! 


push 

di 



push 

si } 

of '■* in naw variabla 






itov 

si.nawvar ; 

and CX ■ langth of portion 




find old anvironmnt length 


BIOV 

cx.nawnama > 

following tha 


BkOV 

cx,8888h ; 

aasuaa aax > 32 KSytas 


add 

ex, nawlan 



xor 

di,dL ; 

BStDI ■ anvironaant baaa 


•ub 

cx.nawvar i 

copy tha new paraaetar portion 


xor 




rap Dovsb i 

to tha new anvironatant 

putl t 

reptM scsBb ; 

•can for double null (can't use 






•cash 

j 

SCASH ainca Bight be on odd addr) 


pop 

•i 

akip over paraaatar portion 


jn« 

putl 



add 

•i.oldlan : 

of tha old variabla 






ine 

si > 

and its null byta 



•nvlen.di ; 

•ava length of old anvironaant 










puah 

ds : 

now copy ramaindar of 


BOV 

di.si 

find length of naw anv. variabla 


BOV 

dSfOldanv } 

cld anvironswnt to naw one 


BOV 

ax.ds I 

EStOI • addr of naw variabla 


BOV 

ex.anvlan ; 

total langth less portion 


BOV 

• s.ax 



•ub 

ex, si ; 

already copied and length 


BOV 




rap Bovsb i 

of old anvironaant variabla 


xor 




pop 

ds 



r«pn« sesab : 

•can for tarainating null byte 

puts : 



PUTENV function suecassful. 


not 

ex J 

now CX ■ length including null 



•s.oldanv 1 

ralaaaa old anvironaant block 


BOV 

nawl«n,cx ; 

•ava length of naw variabla 



ah.49h 







int 

21h ( 

transfer to hs>dos 



; 

attaapt to allocate stastory 







; 

block for naw anvironBont. . . 



•s.pspsag ] 

update pointer to naw 


BOV 

bx,cx 1 



•tov 


anvironaant in caller's PSP 


add 

bx.anvlen ; 

* langth of naw variabla 


BOV 

••i(882ch|,ax 



BOV 

el, 4 ) 

divide by 18 and round 






•hr 

bx,el ; 

up to find paragrapha to 


xor 

ax, ax 

return success coda 


ine 

bx j 

allocate for naw anvironatant 






BOV 

ah,48h } 

rxn 48h*alloeata Bsaory block 

put6: 

pop 

di ; 

restore ragistara 


int 

21h t 

transfer to ms-dos 


pop 

ai 



jtie 

put2 } 

jUBp if allocation succaadad 


pop 

ex 







BOV 


discard stack fraaa 


BOV 


otharwiaa, return error flag 










rat 

} 

back to caller 

put22 


Mwanv.ax j 

• ava new anvironBant aagaiant 

putenv 

andp 




BOV 

di,offa«t anvar } 

copy nsBa portion of naw 

TEXT 

ends 





t 

variabla to local atoraga 





put3i 

BOVsb 

1 

copy charactars up to 

DATA 

•agmant 

word public 'DATA 



cxip 

byta ptr (ai) , *>' 







jn« 

put} s 

loop until and of nasia found 

anvar 


88 dup (8) ; 

naaa of naw anvironaant var. 


xor 

al,al ; 

append null byta to nano 




for call to 'gatanv* 


•toab 



_DXTA 

ends 




ine 

•i < 

•ava address of parsB. 


and 




Figure 2: PUTENV ASM . a roiuine foraJdinfi or tmxlifyinn environment variables. 


To create the executable program 
MODENV.EXE. you need the object 
' modules MODENV.OBJ and PUT- 
ENV. OBJ that result from these two as- 
i scmblics. You also need the GET- 


ENV.OBJ mcxlulc you assembled in the 
last column. Once these object modules 
are ready, enter the command 

LINK MODENV+PUTENV+GETENV,MODENV; 


When you run MODENV. it will dis- 
play the current contents of the environ- 
ment bl(Kk, change the PROMPT string, 
display the contents of the mixlificd envi- 
ronment bl(Kk, and then tenninatc. Once 
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I 








} block to standard output 



55,132 




; call with ES > env. base 


titl* 

KOOEHV — d«ffiO of PUTEMV function 









xor 

di,di t initialise env. offset 

1 (Cl 19B7 Sifi: 

CoBBunicationa Co., by Ray buncan 








duapl s 


t reached end of env. block? 





CBp 

byte ptr estldil.S 

•tdin 


• I 

Hs-Dos handles for 


Ja 

dump! ; yes, exit 

•tdout 

•qu 

1 I 

standard devices 


■td«rr 

•qu 

3 



awv 

dx, offset Bag3 ; no, aove to new line 






BOV 

cx,BS93 len j by sending carriage 

er 

•qu 


ASCII carriage return 


call 

pang i return/line feed 

If 

•qu 

• ah ; 

ASCII line feed 


BOV 

dx,di 1 save addrett of next 

•tksis* 

•qu 

126 1 

sise of stack segBont 


BOV 

cx,-l ; environBent variable 





xor 

al,al : and find its length 


•xtrn 

putanvsnaar ; 

changes environment string 


repne 

not 

acasb ; scan for terminating null 

DGROUP 

qroup 

DATA, STACK 



dec 

ex t now CX ■ length 






push 

da J save our data segment 

TEXT 


word public 'CODE 



BOV 

ax,es : let DStox ■ address 






BOV 

ds,ax ] of snvironBont variable 


• ••UM 

cat TEXT,da:DGROUP.aaiSTACK 


call 

pBsg i and display it 







ds t restore our data segBent 

Min 

proe 

far t 

entry point from KS-DOS 


jmp 

dua^l ; get next env. variable 


BOV 

ax.OGROUP ; 

■take our data segnent 

dump2i 

ret 

t back to caller 


BOV 

da, ax ; 

addressable 







dumpenv endp 





now give back extra memory 





BOV 

ax,aa 

let AX ■ segment of PSP base 





BOV 

bx.aa 

and 8X * segment of stack base 

paisg 

proc 

near ; print Besaage on atdout 


•ub 

bx,ax ; 

reserve seg stack - seg pap 



; OStDXBmassage, CXalength 


•dd 

bx,atkaizo/16 } 

plus paragraphs of stack 


BOV 

bx, atdout 


ine 

bx ; 

round up for safety 


BOV 

ah.4Sh 


BOV 

•h,4ah ; 

fxn 4ah > Bodify memory block 


int 

31h 


int 

21h ; 

transfer to HS-DOS 





Jc 

Bain9 ; 

exit if resits failed 

pBsg 

endp 



BOV 

papaaq,«a ; 

save segatent of psp 

TEXT 

ends 



BOV 

dx, offset maql j 

display ateasage 





BOV 

cx,Baql len ; 

'Before call to PUTERv 





call 

pmaq 


_DATA 

segment word public 'DATA' 


BOV 

••.••t{tl2eh] 

get environment pointer 


dw 

7 1 segBont of program segBent prefix 



dUBpenv ; 

duBp environawnt strings 

Bsgl 

db 

cr, If, 'Before call to PVTCWi' 

5-Bsgl 




change prokpt> in environaent 

Bsql len eou 



•a.papasq ; 

ES * PSP segment 






ai, offset proa^t: 

0S:SI B new value for PROHPT 


db 

er, If, If, 'After call to PUTEtrv:' 


call 

putenv 


Bsg2_len equ 

$-Bag2 


BOV 

dx, offset Ba92 ; 

display message 

Bsg3 

db 

er,lf i carriage return/line feed 


BOV 

cx,Baq2 l«n 

'After call to PUTEMV' 

BsgS le 





pnaq 


prompt 

db 

'PROMPTBThia ia a teatiS $p$g’,B 


BOV 

•s,papaeg ; 

let ES B segaent of environMnt 





BOV 

•a.eai |•■^ch) 


DATA 

ends 



call 

duaipenv ; 

dua^ environBent strings 




Min9t 


ax.4c#ih 1 

final exit to KS-Dos 

STACK 

segatent para stack 'STACK* 


iBt 

21h 



db 

stkBlse dup <?) 

Min 

•ndp 



STACK 

ends 


dui^nv 

proc 

n«ar ; 

duBp contents of environBent 


end 

Bain 


Figure 3; MODENV.ASM demimsimtes the use of the PUTENV roiiline. 


I back at the COMMAND.COM prumpt. 

you can verify that the changes made by 
j MODENV were confined to its own envi- 
j ronment by entering the SET command, to 
j display the variables in the system's mas- 
, ter environment bkx;k. 

I 

! MASM, VERSION 5.0 Microsoft has 
I now released Version 5.0 of its Macro As- 
sembler package. This package incorpo- 
rates so many improvements that it war- 
rants a quick look here, although this 
I summary should not be consumed as a for- 
I mal PC Magozme review. 

I The new MASM has a few incremental 
I enhancements: it handles larger symbtrl ta- 
I bles; it's about 25 percent faster than Ver- 


sion 4 (by my own timings, which also 
show it to be three times as fast as MASM. 
Version 3); and it adds support for the new 
80386 and 80387 instructions. It also has 
new directives (.MODEL, .CODE. 


■ The new MASM is 
25 percent faster than 
Version 4 and three times 
as fast as Version 3. 


.DATA, and .STACK) that make it easy j 
to create a properly segmented program 
that abides by the same conventions used I 
by the Microsoft language compilers. 1 

But the best reasons to update to ' 
MASM 5.0 are the gorxiies that come with | 
it: the new documentation and CodeView. 

The MASM manual has been com- | 
pletcly rewritten and now comes in three ! 
convenient softcover volumes: a reference 
manual that covers the various assembler 
directives and mnemonics; a utilities man- 
ual for the linker, debugger, EXEMOD, et 
al.; and a programming manual that lays 
out in detail how to integrate MASM sub- 
routines into BASIC. FORTRAN, and C | 
programs. I 
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Save valuable time 
every day with f WnlwAl^V. 
the RANDOM information processor 



PROBLEM: 

With all the software tools available, it 
is surprising that an important need has 
been overlooked— a way to deal with 
^e countless bits of RANDOM 
information you spend hours with every 
(by. As a re^t, you are losing valuable 
time and making decisions with 
incomplete information. 

SOLUTION; 

Tornado — the RANDOM information 
processor. The productivity 
software package for your PC that 
works wonders. 


you are a business executive, consultant, 
engineer, or in any other profession, you need 
Tornado— it will save you endless time and 
effort every day— guaranteed — or your money 
back. Here is how it works: 


‘F.xcellent Excellent Excellent Excellent" 
PC World. Patrick Marshall 


“one of the niftiest ... programs IVe ever seen.* 
B YTE. Jcrrv Pournelle 


“Excellent value" 
InfoWorld. Review Board 


“simple ... supcrfa.st" 
jVeu York limes. Dimeni 



I Information Windows 

With Tornado, you process information in 
stacks of superfast “intelligent" windows— 
sevenU on your screen at once. You type into 
the windows; interconnect and prioritize them; 

and scan through them in remarkable ways. m pcX^rn^t^nsTohnsion 

■ Free Form 

Tornado is FREE-FORM. It works the way 
you think. To start a new window you just 
press N, and enter information. No file names. 

No extra keystrokes. To 
retrieve information you just 
press G (for Get), with any 
word or phrase— youll watch 
Tornado zip through your 
windows like lightning linking 
and opening those requested. 

You can even flip through 
your windows with the arrow 
keys and watch them instantly 
pile up and lift away. These 
are just three of 18 easy but 
powerful features. 


can start “Tomado-ing" in 15 minutes— not 15 
days. And that's a pretty good deal since 
Tornado can save you an hour every day! 


■ Productivity Tool 

To reach your goals, you need tools that 
maximize your productivity and help you make 
your best decisions. Tornado fils the bill 
perfectly. In fact corporate user surveys show 
you may well use Tornado more than any 
other software package! Order today risk-free. 


ONLY 

Just *149* with the valuable 
“Tornado Library" 

.tO-DAV MONKY-BACK r.l ARANTKF, 

(When ordered direct) 


■ New Concept 

Tornado is a superfast new way to deal with an 
important type of information. Tornado will 
not only let you be more productive, it will 
help you make the decisions you ne^ to reach 
your goals. Did you ever realize that over half 
the information you deal with is the RANDOM 
type? Not databases- not spreadsheets— not 
long documents- but the type scattered around 
your workplace and in your head. Yet 
amazingly, until now there was no great 
software to help you — the tools were cither too 
struaured or without organization. But now, at 
last, there is a quick and easy solution— 
Tornado — acclaimed by rave reviews and 
accepted by corporations nationwide. Whether 


■ Space Station 

Tornado is being used on the 
cornplex US Space Station 
project— but it does simple 
things too: When Harry calls 
you on the phone, in two 
seconds fiat you1i display the 
six windows on Harry before 
he finishes his first sentence! No more 
embarra^ing pauses or scrambling for 
information. Tornado is so versatile 
you can: write and print a letter faster 
than ever; track things to do; edit 
electronic mail; and plan a project or 
event — quickly and easily. You can 
even build a sophistical^ 
"knowledge" base— or an unstructured data base— 
without programming. And that’s not ail. Track phone 
conversatiorK, numbers, sales leads, and all your other 
RANDOM information. With the new option you gel a 
“Library" of windows containing: free-form calendar, 
project planner, grid maker, city /state /area code/time 
zone translator, and much more. On a portable. 
Tornado is your ideal moving office. Best of all, you 
tailor Tomilo to your own needs- easily! 

H 25,000 Windows 

Instead of one window or ten, imagine up to 25,(XX)! It’s 
like extra memory...for your brain! The uses are endless. 
If you can “type" it- you can “Tornado” it. And because 
it’s memory resident (if you choose) you can quickly 
jump in from other programs — even move information 
between them. All this power, yet reviewers agree you 


To order call: 


(800) 342-5930 

Technical questions & NJ; (201) 3424i518 
24 hr. modem: (201) 342-8101 


□ YES, send me copies of 

I Tornado at S99.95 each plus 

$3.50 shipping or copies 

of Tornado with Library at $149.95 
j plus $3.50 shipping. ($10 shipping 
I outside USA & Canada). NJ 
I residents add 6% tax. No purchase 
J orders. To order, mail coupon or 
I call (800) 342-5930. 

Payment: VISA MC Check 

Credit Card Expiration 

Card# 

Not Copy Protected 

3(FDay Money<Back Guarantee 

Name: 


Addreas:. 


Zip:_ 


Telephone:. 


EF-ATI'RES: free-form & predefined windows, scrolling wiihin window, import & export to files & 

screens, cut & paste, auto word wrap, lime & date stamp, move & join & dup windows, mono or selectable color, definable Hot-key 
or non-residcni. unioadabic. I.AN support, context help, extended ASCII, smart fully adjustable windows, parallel text processing, 
progrcssiv’c resolution and *‘and-or-not"Iike searching without keywords, and more. COMPATIBITLITV: IBM-PC' XT AT PS2 
and compatibles; mono, CCA. 80col EGA. and Hercules displays; 60K minimum RAM; 3.5"disk on request. CAPACITY: Up to 
5(K) windows per pile - 50 piles. Not copy protected. 


me 


MICRO I 
LOGICS 

Dept. T80, 100 2nd St., POB 174 
Hackensack, New Jersey 07602 


© 1987 Micro Logic, EuiopcM marketing by AUantex Inc. (203) 655.6980. Trademarks: IBM-PC/XT, AT/PS2 - IBM 



BACKS UP PROTECTED 
SOFTWARE. 

The backup insurance you need to 
protect your software investment. 
COPY if PC makes a floppy backup 
of most protected software quickly 
and easily! 

RUNS PROTECTED 
SOFTWARE FRmi VOUR 
HARDDISK. 

COPY I) PC makes using your hard 
disk as convenient as it ^ould be. 

Run some of the most popular business 
programs from your hard disk! 

*Regisl»fed Avnen may update tor $15 plus $3 sft). 

Backup utilities also 9i/ail9ble for the 
Macintosh, Apple II, Commodore 64/128 
andAtari^. 


MINIMUM 

REQUIREMENTS: 

IBM PC. XT, AT. 256K jr and most 
compatibles. One or two disk drives. 
128K memory (all available memory 
fully supported). Now supports SiS” 
720K drives, laptops, IBM PS/2 
Models 30. 50 & 60! 

Call 503/244-5782, M l 
(West Coast time) with your 1 
in hand. Or send a check for » 

U.S. plus $3 s/h, $8 overseas. 

$39.95 

CentmlPoint 
Software 

INCORPORATED 
9700 SW. CapUoiHwy., 0100 
PMland,OR 97219 


PC TOOLS, Wraion 3! The most complete set of utilities ever: 
Now includes undelete, unformat anard disk, compress a hard disk, backup 
arid restore a hard disk - fasti All for $39.95 plus $3 s/h. 


CIRCLE 155 ON READER SERVICE CARD 


Everything You Ever Wanted 
to Know about Disks 
Disk Explorer 

Disk Explorer shows you everything on a floppy or a hard disk. 
You can: • examine and change DOS files • search for text 
• compare sectors • look at non-DOS diskettes • See 
gimmicks used for copy-protection. 

The manual explains everything, and gives many examples. It 
includes The Story of Copy Protection, giving the history of 
protection and describing many methods. Disk Explorer is the tool 
to figure out how disks are organized, or to repair your client's data 
after an accident. 

Disk Explorer requires an IBM PC. XT, AT. PS/2 or compatible with 128k bytes of 
memory and a diskette drive. It is not copy protected. 

To order, send a check for $75 US funds, or call with your credit 
card. We ship within a day. Available on 3 or 5 inch diskettes. 

Quald Software Limited 

45 Charles Street East Third Floor Dept 208 
Toronto Ontario Canada M4Y 1S2 

(416) 961-8243 


PROD U (• T I V I T Y 

■ POWER PROGRAMMING 


There is also a nifty, wire-bound 
MASM quick reference that is beautifully 
designed and executed. It includes the 
command-line formats and switches for 
MASM and all associated tools, the 
MASM directives, and all of the Intel 
80.t86 family instruction opcodes, tim- 
ings. and addressing modes up through the 


■ The MASM reference 
indicates a keen under- 
standing of the needs of a 
working programmer. 

80386 and 80387. It is easily the best quick 
reference for these prtx'essors I have ever 
come across, and it indicates that someone 
in the Microsoft documentation depart- 
ment has an unusually keen understanding 
of the needs of a working programmer. 

Version 2.0 of CodeView, which is 
bundled with the MASM 5.0 package, is a 
souped-up revision of Microsoft’s widely 
acclaimed, window-oriented symbolic de- 
bugger for Microsoft C. The new Code- 
View can also be used with MASM, FOR- i 
TRAN, and BASIC programs. You can i 
single-step through your MASM source I 
code, set "watchpoints” to monitor the 
value of variables as the program executes, 
and set "tracepoints" that will interrupt 
program execution when an expression 
takes on a certain value, The display of 
register contents, CPU flags, machine 
code, and the debugged program's screen 
display can be quickly toggled on and off 
with function keys. 

The new CodeView really comes into j 
its own when you debug a program that is i 
linked from modules written in different , 
languages, such as C and MASM. As you 
enter each subroutine or function. Code- | 
View automatically finds the associated i 
source file and displays it in the appropri- 
ate format, with or without the associated 
machine crxle, as you select. The conve- 
nience and power of this debugging tool 
for mixed-language programming is truly 
hard to appreciate until you've tried it for I 
yourself !i( I 
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PRODUCTIVITY 


■ DOUGLAS COBB AND STEVEN COBB 


Spreadsheet 

CLINIC 



Trapping user input when using pausing macros; changing date labels into serial date values; 
simplifying column inversion; entering Point mode while editing a formula. 


POINT MODE REVISITED 

In “Getting to Point Mode" (Spreadsheet 
Clinic, PC Magazine, June 23, 1987), 
John Predmore suggests that you must 
press either the Up or Down Arrow key to 
enter the Point mode while editing a for- 
mula. After you press either of these keys, 
you can then use the Left and Right Arrtiw 
keys to move the cell pointer to the left and 
right, but if you press them before hitting 
Up or Down, you’ll simply move the cell 
pointer within the formula. 

I've discovered an alternative way to 
enter the Point mode while editing a for- 
mula. Once you have pressed the Edit key 
and positioned the cursor to the right of a 
mathematical operator or opening paren- 
thesis at the end of the formula, press the 
Edit key again. When you do this, 1-2-3 
will switch from the Edit mode to the Val- 
ue mode. While 1-2-3 is in this mode, 
pressing any arrow key — even Left or 
Right — takes it into the Point mode. 

Carlos Garibotti 

Buenos Aires, Argentina 

This is a useful time-saver, shwe using the 
Edit key instead of the Up or Down keys to 
enter the Point mode makes it easier to 
point to cells to the left or right of the one 
that contains the formula you are editing. 


MORE ON INVERTING COLUMNS 

Eric Marcus (“Inverting Columns of 
Data,” Spreadsheet Clinic, PC Magazine, 
August 1987) suggests the use of ^Index 
functions to invert the information in a col- 
umn of a 1-2-3 spreadsheet. Although his 
method works, it is quite complex. 


To invert columns of information in my 
1-2-3 spreadsheeLs, I use the following se- 
quence instead. First. I use the /Worksheet 
Insert Column command to insert a new 
column to the right of the one 1 want to in- 
vert. Next, I use the /Data Fill command to 
nil that column with a series of ascending 
values — one for each of the entries I want 
to invert. Third. I use the /Data Sort Data- 
Range command to deftne the cells that 
contain the entries I want to invert and the 
cells that contain the ascending values as 
the Data tange. Then I use the /Data Sort 
Primary-Key command to define a cell in 
the column of ascending values as the pri- 
mary sort key. and I select Descending or- 
der. At that point, I choose Go to sort the 
entries. Since the values in the primary- 
key column are in ascending order, this 
sort revetses the order of the entries in both 
columns. Finally, I use the /Worksheet 
Delete Column command to delete the col- 
umn that 1 inserted at the beginning of the 
process. 

To avoid issuing this sequence of com- 
mands each time I want to invert a column 
of information. I've coded them into the 


macro shown in Figure 1 . Use this macro 
to invert the data in any column. 

Edward Engleman 

Malvern. Pennsylvania 

Mr. Englenutn's clever macro contains a 
couple of tricks that are worth pointing 
out. First, it uses the formula (a ROWS 
(RANGE)— I as the argument of the 
{down] command that highlights the Fill 
range. Second, to identify the Data range 
for the sort, the macro issues the /Data Fill 
Data-Range command twice. The first 
time, it specifies the range named RANGE 
(the one that contains the entries you want 
to invert) as the Data range: the second 
lime, it presses the [right] key to expand 
tlutt range one column to the right to in- 
clude the ascending series of values. 


MANAGING FILES 

After tunning the macro in “Managing 
Files" (Spreadsheet Clinic, PC Magazine, 
September 15, 1987), I still need to con- 
vert the entries in the date column into seri- 
al date values. Assuming that the date la- 
bels occupy cells D16..D35. I do this as 


A 

B C D E F 

1 \i 

/rncRANGE~{7}" 

2 

{GOtO)RANGE~{Right} 

3 

/wic” 

4 

/df {BS} .{DOtm 0ROWS (RANGE )-l)"l"l"81 92" 

5 

/d8rdRANGE“d{Right)"p"d"g 

6 

7 

/wdc" 


Figure 1 : This macro inverts columns of data. 


PC MAGAZINE ■ JANUARY2 6. 1988 
.127 



■ The formulas that ex- 
tract the year, month, and 
day components return 
correct results every time. 


follows: First. I enter the function 
(ft FIND("-".DI6,0) into cell FI6 and 
copy it into cells DI7..D35. These func- 
tions return the position of the first hyphen 
(-) character in each date label. Second, I 
enter the function (o F1ND("-”.DI6,3) 
into cell GI6 and copy it into cells 
GI7..G35. These functions return the po- 
sition of the second hyphen in each date la- 
bel. Third, I enter the function (fr RE- 
PLACE(DI6,FI6,I,'7") into cell HI6 
and copy it into cells H 17 . H35. These for- 
mulas replace the first hyphen in each date 
label with a sla.sh (/). Fourth, 1 enter the 
function (rr REPLACE(HI6,GI6,I,‘V”) 
into cell 1 16 and copy it into cells 1 17.. 135. 
These functions replace the second hyphen 
in the results of the functions in cells 
HI6..H35 with a /. Finally, I enter the 
function (ri DATEVALUE(I16) into cell 
JI6 and copy it into cells JI7..J35. These 
functions return the serial date values of 
the date labels. 

Lee Bonnor 

Chicago. Illinois 

This method works quite nicely, but it uses 
up a lot of space in the worksheet. Instead 
of using a .separate cell for each step of the 
conversion process, you can consolidate 
the .steps into a .single formula. For exam- 
ple. to convert the date labels in cells 
DI6..D35 into serial date values, you 
could enter the function 

QDATEVALUE ( QREPLACE (^REPLACE ( D1 6 , ePIND 

D16, a 3 ),!,-/-») 

[Note: The two lines shown above must be 
entered as a single line. — Ed.) into cell 
F 16 and copy it down into cells FI 7. .FJ5. 


CONVERTING DATE LABELS 

1 sometimes bring information from data- 
ba.se files into 1-2-3 for manipulation. The 
date field in those files contains entries in 


six-digit, yymmdd form. For example, the 
date for January 15, 1989 is stored as 
8901 15, When I import such dates, 1-2-3 
converts them into labels: the date entry 
8901 15 becomes the label ’8901 15. 

After I import the date labels, they must 
be converted into serial date values. To ac- 
complish this, I first use the Edit, Home, 
and Del keys in combination to strip the la- 
bel prefix from the beginning of each en- 
try. Then 1 use a series of formulas to ex- 
tract the year, month, and day components 
of the date. 

For example, assume that cell A3 con- 
tains the value 8901 15, Toextract the year 
component, you enter the function 
(a INT(A.3/IOO(X)) into cell B3. This func- 
tion returns the value 89 — the year compo- 
nent of the date. To extract the month com- 
ponent, you simply enter the formula 
(aINT(A3/100)-B3*100 into cell C3. 
This formula returns the value 1 — the 
month component of the date. To extract 
the day component, you enter the formula 
-fA3-((C3*100)-(-(B3*1000)) into cell 
D3, which returns the value 15 — the day 
component of the date. 

After you use these formulas to extract 
the components of the date into different 
cells, another formula converts them into a 


serial date. In the present example, to cal- 
culate the serial date value whose year, 
month, and day components are in cells 
B3, C3, and D3, respectively, you should 
enter the formula 

(365.25»B3)+(30.44*C3)+D3-30.1 

in cell E3. ThisTormula returns the value 
32522, which is the serial dale value for 
January 14, 1989. 

As is clear from Figure 2, the formulas 
that extract the year, month, and day com- 
ponents return the correct results every 
time. Because of approximations inherent 
in the serial date formula, there may be an 
occasional error of one day. 

Robert H, Dimond 

Silver Spring, Maryland 

Up to the last step, the method Mr. Di- 
mond describes is precisely the one we'd 
use to convert dates in mmddyy form into 
serial date values in 1-2-3, Release I A. In 
place of his final formula (to calculate the 
serial date value), however, we would use 
a simple fivDATE function. For example, 
to calculate the serial date value from the 
year, month, and day components in cells 
B3. C3. and D3. respectively, we would 
use the function (a DATEIB3.C3.D3). 



A 

B 

C 

D 

E 

1 





SERIAL 

2 

VALUE 

YEAR 

MONTH 

DAY 

DATE VALUE 

3 

890115 

89 

1 

15 

14-Jan-89 

4 

890215 

89 

2 

15 

14-Feb-89 

5 

890315 

89 

3 

15 

16-Mar-89 

6 

890415 

89 

4 

15 

15-Apr-89 

7 

890515 

89 

5 

15 

16-May-89 

8 

890615 

89 

6 

15 

15-Jun-89 

9 

890715 

89 

7 

15 

16-JU1-89 

10 

890815 

89 

8 

15 

15-Aug-89 

11 

890915 

89 

9 

15 

15-Sep-89 

12 

891015 

89 

10 

15 

15-Oct-89 

13 

891115 

89 

11 

15 

14 -Nov- 8 9 

14 

891215 

89 

12 

15 

15-Dec-89 

15 

900115 

90 

1 

15 

14-Jan-90 

16 

900215 

90 

2 

15 

14-Feb-90 

17 

900315 

90 

3 

15 

16-Mar-90 

18 

900415 

90 

4 

15 

16-Apr-90 

19 

900515 

90 

5 

15 

16-May-90 

20 

900615 

90 

6 

15 

16-Jun-90 


Rgure 2: The formulas in columns B.C.D. atulE of this worksheet convert the date labels in 
column A into serial date values. 
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P R O D I C' T1 V I 1 Y 


This function always returns the correct 
date value. 

People who use 1-2-3, Release 2, can 
use string functions to convert date labels 
in mmddyy form into a serial date value. 
For e.xample, to convert a label in cell A3, 
you could use the function 

0DATE(eVALUE(<?LEFT(A3, 2) ) ,0VA1.UE 
(0MID(A3,2,2) ) ,eVAI.UE40RIGHT(A3,2) } ) 

(Note: The two lines above must be en- 
tered as a single line. — Ed. | 

USING THE {?) COMMAND 

In many of my macros. I've used the 
key to pause a macro while the user reads a 
message, rather than to .solicit input. After 
reading the mes,sage. the user is supposed 
to press Enter to continue the macro's exe- 
cution. To create these pauses, I used to 
use statements like 

{GotO)MESSAGE-{ 7 }/xgRESUHB' 
Unfortunately, if the u.scr happened to 


type something during the pause, the mac- 
ro would blow up. For example, if the user 
typed test, 1-2-3 would enter the label 
test/xgRESUME into the cell named 
MESSAGE instead of branching the mac- 


■ If the user happened to 
type something during 
the pause, the macro 
would blow up. 

ro to the cell named RESUME. 

I now avoid this problem by following 
the {'?} command with an {Esc} command. 
This instructs 1-2-3 to press the Esc key as 
soon as the user presses Enter. This key 
clears anything from the Edit line that the 


user typed during the pause, and the macro 
will continue executing normally. 

Ralph D. Sappe 
Poughkeepsie. New York 

An elegantly simple way to avoid a trap 
that has ensnared most I -2-3 users at one 
time or another. 


Douglas Cobb is the author of I -2-3: Tips, 
Tricks, and Techniques. Steven Cobh 
writes the 1-2-3 User's Journal and the 
Symphony User'sJoumal. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an e.xtra $25 if you submit it 
on disk. If you send a disk, plea.se include a 
printout. Mail your contributions to 
Spreadsheet Clinic. PC Magazine. One 
Park Avenue. New York, NY 10016. 5^ 


^EasyLan is castiron reliable...” 


I f you own two or more PCs, then you 
need EasyLAN to share printers, plot- 
ters, data and disk drives. EasyLAN is the 
network that provides you with 90% of the 
functions of expensive LANs at a fraction 
of the cost. 


“It does all you need, why spend more! 
EasyLAN is the ultimate example of 
practicality in local-area networks. " 

PCMagmxbim 


■ EasyLAN shares printers, plotters, data 
and disk storage 

■ Supports up to 18 PCs, compatibles or 
PS/2s 

■ Automatic print spooling to your PC's 
hard disk removes buffer limitations 

■ PC to PC file transfer 

■ Performs in the background 

■ Easy to install 

■ Easy to operate 

■ NETBIOS 

■ PBX Support 

■ File exchange between h'A" & i'A" disks 



The EasyLAN 2-?C 
starter kit is $219.95 

Order Tbday and receive EasyCALENDAR 
FREE, A $99.95 value!! 

Call (800) 232-7729, ext 25 
(800) 835-1615, ext 25 
for orders, configuration assistance, prices, 
brochures and article reprints. 


What all the eiqperts say 
siioxAEasyLAN. 

“EasyLAN is cast-iron reliable... 
EasyLAN was the easiest zero-slot LAN 
to set up of all those we worked with. ” 
PC Magazine, June 23, 1987 

“The capability of getting real value from 
shared devices, particularly printers, is 
well-supported in EasyLAN. ” 

“Given the obvious utility, low cost, and 
lack of need for technical attention, a 
network, like EasyLAN, dearly offers a 
solution for many workgroup 
applications.” 

Business Software, June 1987 

“(EasyLAN). . . unlike full-scale systems, 
is easy to install and maintain, and 
requires little training for anyone who 's 
already familiar with MS-DOS. ” 
Personal Computing, June 1987 

“The value is high iR a." 

InfoWorld Report Card 


Server Technolog). Inc. l-iOKifer Courl, Sunnvvale. CA9^086. ISA Telex: 510600.^481. FA.\: (408)7.58-0247, Telephone: (408)7.58-8.577 
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A PC without IRWIN Tape Backup 
is like a bike . . .without wheels. 


A bike isn't complete without wheels. And a PC 
isn’t complete without IRWIN BACKUP™. Because 
restoring lost data from a hard disk can be devastating 
in terms of lost time, efficiency and cost. 

IRWIN systems are compatible with all models of 
the IBM Personal System/2. They’re ideal for quickly 
and easily moving data from a PC to a new PS/2 or 
other PCs in an office — on a single minicartridge tape. 

And IRWIN backs up more PCs than all other 
manufacturers combined — in fact, over 400,000 
systems. IRWIN BACKUP is available in 10, 20, 40 
and 64 MB capacities. Our new 64 MB system has 60% 


more capacity than the competition. And our powerful 
EzTape™ visual software supports most popular local 
area networks. 

All IRWIN systems are upwardly compatible, so 
there’s no obsolesence. To find out more, ask for 
IRWIN by name at major computer retail chains and 
leading independent outlets in North America and at 
prominent computer dealers worldwide. 

For an IRWIN tape backup dealer nearest you, 
call toll-free l-80#-BACKUP-l, or write IRWIN 
Magnetic Systems, Inc., 2101 Commonwealth Blvd., 
Ann Arbor, Michigan 48105. 


64 MBper 

Minicaitridge 


60 ’’’More 

Capacity 



iRWiiy 

^MAGNETICS 




Setting the standaid in tape badoip 


<m7 Irwin MagMik SyMrau, Inr. IBM PrrMinal Syiimt/2 and PS/3ar( iradrmarki of Inlrmalional BuMnrw Marhinn Corporation. Backup and ErTapc arriradcmarkt of Irwin Maindic Syilrina. Inc. 
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PRODUCTIVITY 


■ PAULSOMERSON 


USER-TO-USER 



Unanended printing techniques, safer ways to move files between subdirectories, mastering 
dual-printer systems, and far speedier IF ERRORLEVEL batch processing. 


AUTOMATED PRBVTBNG 

It's dirricull to run the DOS PRINT com- 
mand in a batch fde without user interven- 
tion. since PRINT normally forces the user 
to hit the Enter key (or enter another device 
name) when confronted with the “Name 
of list device |PRN|:" prompt. 

It's fairly simple to patch PRINT.COM 
so that it automatically accepts the PRN 
default without stopping to a.sk the user for 
confirmation. Here's how: 

Put a copy of PRINT.COM and DE- 
BUG.C'OM on your disk and type DE- 
BUG PRINT.COM. Then at the DEBUG 
prompt, type RCX and hit the Enter 
key to find out how long the PRINT.COM 
file is. DEBUG will print an answer that 
kxjks something like 

CX 2342 

At this point hit the Enter key again to get 
back to the DEBUG hyphen prompt. The 
four-digit number following CX is the hex 
representation of the file length. Type in 
the following command, substituting the 
four-digit number you get in place of the 
2342 if yours is different (2342 is for DOS 
3.3). 

S 100 L2342 B4 0A 

DEBUG should respond with something 
like 

452A:1946 

(Again, this is for Version 3.3; other ver- 
sions will differ slightly.) In any case, ig- 


nore the four hex digits to the left of the co- 
lon. and the colon itself. We're interested 
in just the four-digit hex number to the 
right of the colon. 

Add 2 to this hex number. In this case 
it's easy; 1946 -f 2 = 1948. But be care- 
ful. since these ate hex numbers. 1949 + 2 
= I94B. nor 1951! 

Then make sure you're in the right 
place by typing 

D 1948 L2 

(substituting the four-digit hex number to 
the right of the colon, above, if yours is 
different). You should see something like 

452A:1940 

at the left edge of the .screen. 

CD 21 

in the middle, and 

.! 

at the right edge. If you see that the hex 
numbers in the middle of the screen are not 
CD 2 1 . type Q to quit and start over again. 
If you do see CD 2 1 . then type 

E 1948 90 90 

and then hit Enter, type W and hit Enter, 
and then type Q and hit Enter. Once again, 
substitute the number that you got when 
you added 2 to the hex address above, in 
place of the 1 948, if yours is different. 

Joseph DiGrazio 
Gaithersburg. Maryland 


While this does work, if you don't like the 
idea of patching your DOS files, you can 
always use the line 

ECHO PC I MORE | PRINT 

in your batch files instead of just PRINT. If 
your batch ftle uses Just this line, or ends 
with it, hit the Enter key at the end of this 
line when you create the ftle. 


MOVING EXPERIENCE 

Normally, when users move a file from 
one subdirectory to another, they first copy 
the file with the COPY command and then 
use ERASE to delete the original. Or they 
write a short batch file to do it: 

COPY %1 %2 

ERASE %1 

The problem with such a batch file is 
that if an incorrect destination is specified, 
it can fail to make the copy but then go 
ahead and erase the original anyway. A 
better way is to use the MOVEfT.BAT 
batch file in Figure I . 

MOVEIT.BAT starts by checking to 
see if you entered the correct number of pa- 
rameters, and gives you a help message if 
you didn't. It then copies the file, using 
%2\% I so you don't have to spell out the 
name of the file in both locations (wild- 
cards will work). However, this limits you 
a bit. since you have to be in the directory 
of the file you are trying to copy. (You 
could modify it to COPY % 1 %2 if you 
like, which would let you copy files with- 
out first having to log into the files' subdi- 
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■ USER-TO-USER 


r Giu 


MAGAZME 
GUARANfEES 
m-DEFTH 
REVIEWS 



PC MAGAZINE knows that it’s 
not easy finding out what's new, 
better, faster, quieter, cheaper, 
more compatible or more 
expandable. That’s why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what’s available for IBM MS- 
DOS systems. 

PC MAGAZINE’S editors and 
columnists keep you fully 
informed about what you can 
expect from PC products— and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
we’re there to back you up. 

You’ll find the clearly written 
product reviews and evaluations 
by PC Labs — the only indepen- 
dent state-of-the-art testing facil- 
ity in computer publishing — 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts for your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 
copy price of $64.90. 

One year— 22 issues — only 
$29.97 SAVE 54% 

Two years — 44 issues — only 
$49.97 SAVE 62% 

Call toll-free 1-800-525-0643 
for fast service 
(in Colorado 1-303-447-9330) 

Basic annual subscriplion price is $39.97. 



ECHO orr 

IF NOT %2l «- I GOTO TEST 

ECHO YOU Bust spocify vbat to nova 

ECHO and vhara to siova it to, ag: 

ECHO «S CHKOSR.COM \D03 

GOTO QUIT 

:TB8T 

IF NOT EXIST %2\%1 GOTO COPY 

ECHO %1 Is alraady in %2 

ECHO ‘GTo pravant evarvriting %1, bit 

ECHO Ctrl-Sraak right now. Otbarvisa 

PAUSE 

(COPY 

COPY %1 %2\«1>NUL 

IF NOT EXIST «2\%1 GOTO ERROR 

ERASE %1 

GOTO QUIT 

: ERROR 

ECHO Error in dastination spacifiad, or 
ECHO tha file to ba noved is not in 
CD 

I QUIT 


Figure 1 ; MOVEIT.BAT hatch file for moving 
files from one subdirectory to another. 


rectory — but you would have to spell out 
the name of the file in both places.) 

Finally, it erases the original frle only if 
it finds the new one. Twoquick notes — ^e 
"G will beep the speaker. You can create it 
in DOS by holding down the Ctrl key and 
hitting G, or in a program like WordStar 
by typing "P'G. And the >NUL will pre- 
vent the “One file(s) copied” message 
from cluttering up your screen. 

Milt Hull 

Sacramento, California 

It's smart to confirm that the copy was in- 
deed made b^ore deleting the original. 
But versions of DOS earlier than 3.0 will 
have problems with IF EXIST tests and 
PATHS. Another good reason to upgrade. 

We added a few touches, like the %0 to 
ECHO the real name of the batch file if you 
decide to rename it, and a CD to print the 
current path. And we installed a test that 
checks to make sure the file isn't already at 
the destination subdirectory before you 
copy it. This prevents you from accidental- 
ly overwriting files. If you see a message 
warning you that you're about to obliter- 
ate an existing file, just hit Ctrl-Break and 
then the Y key to abandon the process. 
Otherwise, hit any key to proceed. 


PRINTER SNDFER 

I recently obtained a second printer and 
hooked it up to my LPT2 port. But while 1 
could switch printers by switching printer 


ports, I couldn’t tell which printer was on- 
line until the printout began. 

To solve the problem, I wrote a short 
program called WH1CHLPT.COM, 
which checks to see which printer 
port — LPTl or LPT2 — is active and re- 
turns a DOS ERRORLEVEL of 1 or 2, re- 
spectively. To create the program, use a 
pure ASCU word processor to create the 
WHICHLPT.SCR file shown in Figure 2. 
Leave a blank line above the RCX, and 
make sure you hit the Enter key at the end 


N WHICHLPT.COM 

A 

100 

MOV 

AX, 0040 

MOV 

DS^AX 

MOV 

BX,0008 

MOV 

AL, [BX] 

CMP 

AL,BC 

JZ 

0112 

MOV 

AL,02 

JMP 

0114 

MOV 

AL,01 

MOV 

AH,4C 

INT 

21 

RCX 


18 


W 


Q 



Figure 2; DEBUG script file to create 
WHICHLPT.COM , a program that checks 
which printer port is active. 


of each line, especially the last one (with 
theQ). 

Then put WHICHLPT.SCR and DE- 
BUG.COM on your disk and type 

DEBUG < WHICHLPT.SCR 

The TESTLPT.BAT batch file in Fig- 
ure 3 tests which printer is active. 

The WH1CHLPT.COM file checks the 
value it finds at address ()040;(X)08H. If 
it’s 188 (decimal), LPTl is active; other- 
wise the program assumes LPT2 is active. 
It then puts a 1 onto the AL register for 
LPTl and a 2 for LFT2, and terminates us- 
ing 4CH. 

Kevin H. Jones 
Randallstown, Maryland 
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Reports 44Northg£ibe’s excellent tactile response 
approximates the “dicky" feel that IBM keyboards are 
known for. Typing on the C/T is smoother and more 
comfortable than on any of the replacement or clone 
keyboards I’ve tried, f f Jonathan Matzkin 

TOUCH TYPING IS BACK! 



ENHANCED 101-KEY MODEL C/T 101: 

Separate cursor pad and numeric keypad: Enlarged 
L-shaped Enter Key: Double-Wide Backspace. Shift, and 
CapsLock Keys; Lights for CapsLock. NumLock. 
ScroULock. Fully A-T and XT Compatible. Heavy, metal 
base, keyboard won't slip around on desk. 


THE TOUCH, THE 
SOUND, THE FEEL OF A 
SELECTRIC TYPEWRITER. YOU CAN 
GET IT NOW! INTRODUCING THE 
NORTHGATB **aT** (Cllck-T^tUe) 

Vbure reading this ad because your 
current keyboard leaves a lot to be 
desired. IBM set the standard with the 
original PC Keyboard. And nothing else 
came dose — UNTIL NOW! 


STANDARD 84-KEY MODEL: 

This model features the functions keys on the left as in 
the original IBM design. Has the same Click/Tkctile feel 
as the 101-key model. Features L-Shaped Enter key. 
double-wide CapsLock and 3 LED Lights. 


TRY THE NORTHGATE “C/T*... 
YOU'LL FEEL THE DIFFERENCE. 


^ ^ < ^THE SECRET... 

Is in Alps Keyswitches, the most 
eTqDensive. highest quality switches 
available lor keyboards. I^med^ buyers 
will demand all computer k^i30£uxls 
have the fed of the Nortl^ate "C/T* and 
all keyboards will be made with Alps 
Switches. Fbr now. onfy the very highest 
priced boards use them. 

3-TEAR WUUMirnrUliCONDmOfiALI 


LOW QUALITY CLONE KEYBOARDS 
EQUAL LOW COST CLONES... 

are most done keyboards so 
lacking? Because done makers buy low 
cost keyboards to keep ^tem costs 
down. The majority come from three 
manuiacturers — KeyTtunics. Maxl- 
Swltch and BTC. AU have a rubber-like 
membrane beneath the keys. Thatk 
why they fed spongy No sound, no 
sensation. Just a mushy feel and a 
distant "thunk” as the key hits bottom. 

^^fe searched the worid three years 
to find the ideal keyboard. \Mth the 
fed. sound and touch of an electric 
typewriter. Whose kw a solid, 
pwitive entry WE POU^ IT! And 
now It^ standard with all Northgale 
XTurbo and /Turbo Systems. 

OUR CUSTOMERS TOLD US 
‘‘SELL THESE KEYBOARDS" 

TO EVERYONE! 

Tb our ddight buyers of our systems* 
b^an buying our “C/T" kQ'boards to 
re^ace those they purchas^ before 
they discovered North^ite quality and 
value. It was these customers vs^o 
su^ested we offer the new “C/T" 
Keyboard to all PC users looking 
for a better keyboard. 


Plug the Northgate “C/T“ Into jour 
system. Press a key WOW! At first touch 
you know this is it! The key passes 
detent at center position with a slightly 
audible "dick! Sound and change in 
tension tells jour fingers jouVe made 
an entry As the key TOttoms. a more 
positive click confirms the entry and 
signals the finger to release and hit 
another key Ibuch typists love it 



In actual typing tests, speed 
increased ^ up to 28 percent 
with a 16 to 20 percent 
reduction in errors. Besides 
making typing enjoyable 
again, the Increases in 
production jou will get with 
the “C/T" should be enough 
reason to replace all jour 


New ftaiures-Fil and F12 Keys Fblly 
Functional and Programmable. Shows full 
101 layout on screen when used with IBM 
Diagnostics. 

PHONE ORDERS TOLL FREE 
Phones Answered 24 Hours 

800-328-8907 

OR MAD. YOUR ORDER TODAY 



Fbr orders of 10 or more phone our 
general office at 612-553-01 1 1 


r 

( 

Enhanced lOl-key Mode] 

0«LY ^99.00 

Compatible with XT or AT 
Standard 84-ke7 AT Style 


'W 

KJTUy ^ /Sj.UU 



0 YES! Ship the following: 

(qnan) Northgate "CtT'— 101 Keyttoarda ( 

(quon) Northgate **C/T" - 64 Keyboarda (a 

Ship to: 

Streci Addres.s 

Company 

City - State 


I S99.00 Ea. 
$79.00 Ea. 


-Zip 


Phone . 

Bill my: VISA 

No I 

Exp. Dale 


Type of Computer _ 

MASTER 


('hrrk Enclosed 8 


Send tO: Northgate Conputer System* 

2905 NorlhwM Iknilev-drd Suite 2-50 
Plymouth. Minnesota 55441 


mi^i 

.hippintMilabIr -sddSISQOfar 
bnund m S22 00 tor 0«rrnK(hl 
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NOT COMfWIBLE WITH COMI VTERS HAVING OTHER 
THAN STANIWRD 5-PIN ROUND CONNECTOR. 









■\; 

ii-ij. 

>^OPjyCTI VJT Y 


A- 



ECHO OFF 
CLS 

WHICHLPT 

IF ERRORLEVEL 2 GOTO TWO 
IF ERRORLEVEL 1 GOTO ONE 
GOTO END 
:ONE 

ECHO PORT 1 IS ACTIVE 

GOTO END 

:TWO 

ECHO PORT 2 IS ACTIVE 
:END 


Figure 3: TESTIJ^T.BAT Ikilch file works with 
WHICHIJ*T.COM to test which printer is 
active. 


Now that evenofw is haying second laser 
and color printers, this can come in vm- 
handy. 

By the way, if you dtm'f have a printer 
port .swapper, you might want at try one of 


our old favorites, Charlie Petzold's tiny 
PRNSWAP gem. First of all. type in the 
PRNSWAP.SCR script .shown here in Fig- 
ured. 


N PRMSWAP.COM 

A 

100 

POP 

DS 

MOV 

AX, [408] 

XCHG 

AX, [40Ai 

MOV 

[408] , AX 

INT 

20 

R CX 


D 


w 


Q 



Figure 4: DEBUG script to create Charlie 
Petzold's PRNSWAP.COM to switch between 
IJ>TI andLPn. 


Then type DEBUG < PRNSWAP.SCR 
to create the file PRNSWAP.COM. Run- 
ning it succe.s.sively toggles Ix'tween LPT! 
and LPT2 . As Charlie warns, this may not 
work if software print buffers have Iteen 
ItHided earlier. 


FASTER ERRORLEVEL TE^ 

The DOS ERRORLEVEL feature can 
give your batch files real branching abili- 
ties. But you normally have to check the 
value with a long scries of IF slalenienls. 
which can become cumbersome if there 
are ux) many different possible ERROR- 
LEVEL values. 

As LEVEL.BAT In Figure 5 illustrates, 
using the FOR . . . IN . . . DO statement 
with an IF and GOTO can simplify the prcv 
cess. It assumes ERRTEST is a pn>gram 
that sets an ERRORLEVEL of 0 if every- 
thing went as planned, or else 1 through 5 
if it encounters any of five possible errors. 

While the sample LEVEL.BAT batch 


50 DESKTOP ORGANIZERS. 



L>esklop 


tntzer 





P R () I) U C T I V I T 


file example simply prints a message and 
exits, you could easily modify it to include 
specific actions to be taken for each error 
type. (Note that the list of values within the 
parentheses must be given in ascending or- 
der because transfer is to the label associat- 
ed with the last true condition evaluated. 
Also, if ERRORLEVEL is some value 
larger than any in the list, control will 
transfer based on the last value in the list.) 

Incidentally, FOR . . . IN . . . DO 
commands make it easy to perform multi- 
ple tests on one line. 

If a batch file could branch only when 
the user typed in A, B, or C (or the lower- 
case versions of these), you could test for 
all six values with: 

FOR %%V in (A B C a b c) 

DO IF X%1 X%%V GOTO LABEL 


Figure 5: LEVEL.BAT hatch file that assumes ERKTEST is a program that sets an ERRORLEVEL Of course, this would all have to be on 

of Oforno errors, or else /through 5 if it finds any of five possible errors. one single line in your batch file, with a 


ECHO OPT 
ERRTEST 

FOR %%E 1N(1234S6)D0IF ERRORLEVEL %%E GOTO LABEL%%E 
ECHO Everything is okay 
GOTO END 
:LABEL1 
ECHO ERROR fl 
GOTO END 
:LABEL2 
ECHO ERROR #2 
GOTO END 
:LABEL3 
ECHO ERROR f3 
GOTO END 
:LABEL4 
ECHO ERROR #4 
GOTO END 
: LABELS 
ECHO ERROR tS 
GOTO END 
: LABELS 

ECHO ERRORLEVEL GREATER THAN 5 
SEND 
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HGHT HAND MAN 4.0 " 
RAM-RESIDENT DESKTOP 
ORGANIZATION FOR AN 
EKHRE NETWORK- 
ORA SINGUIISER. 


Organization isn't just for individ- 
uak — it’s for organizations. And 
only one desktop organizer lets you 
provide more databases, more appli- 
cations. more productivity and 
better organized desktops for all the users who need them 
RIGHT HAND MAN 4.0 gives each user immedute access 
to 60 different windowi — a complete library of programs — 
while using only 48K of memory. RIGHT HAND MAN lets 
you customize your own databases and store them in RAM 
until needed. 

RIGHT HAND MAN runs on ail local area networks, is PS/2 
compatible and even has electronic mail. In addition, its 
record and /ite locking capability lets you achieve higher group 
productivity without compromising data security 


I 


I UNPREODENTED FEATURES, 

* FUNCTIONS AND FlEXIRIUTY. 

RIGHT HAND MAN includM Auio 
Install. Appointments with Alarms, 
In-Application Auto Dialer, Import/ 
Expon Module. Macro Keys, Type- 
writer. Calculator with Tape. Editor. 
Password Options and EMS support 
The industry’s first Multi-User 
Desktop Organizer is priced at just 
$149 00 for 5-user systems. 

$399 00 for 25-user systems, $695 00 for the 50-user package — 
and only $59 00 for the single-user version 
For additional information contact FutureSoft. 

665 Tanglewood Lane. PO Box 1489. Silvcrihomc. CO 80498 
(303) 468-6346 


For the name of the dealer nearest you. call 

1 (800) 327-8296 


'^FUTURESOFT 

aRCLE 307 ON READER SERVICE CARD 

Dealers interested in carrying RIGHT HAND MAN should contact Software Resource at (800) 851-9010. in California (800) 851-9009. 


Introducing. . . the IMS-286/12 
Megahertz system; faster 
computing speed at a very 
intelligent price. 


IMS-286 

12 MEGAHERTZ 

$1099 

Base System 



* Intel 80286 processor running at I2MH2. 
zero wait state, switch selectable 
to6MHz 

► Phoenix BIOS 

► 1MB RAM 

• 1.2MB diskette drive 


* Dual diskette drive/fixed disk controller 

* Enhanced, 101-key keyboard 

* Clock-calendar with battery backup 

* 200-wattpowersupply 

* Illustrated installation and 
operations manual 


M^^'raphic System. $1199 

• High resolution monochrome graphics adapter card 

• 12" high-resolution flat screen display 

• Intel 80286 running at 12MHz 

• 6 to 12MHz switchable clock speed 

• Phoenix BIOS 

• 1MB RAM 

• 1.2MB diskette drive 

• Dual diskette drive/fixed disk controller 

• Enhanced, 101-key keyboard 

• Clock-calendar with battery backup 

• 200-wattpowersupply 

J2MHz, 40MB 

MonoGraphic System. Ipj-v/V 

• 12MHz monographic system featured above, plus: 

• 40MB fast access (30 ms) Seagate hard disk 

• Partitioning software 


12MHz, 70MB 

MonoGraphic System. 3)2047 

• 12MHz monographic system featured above, plus: 

• 70MB fast access (28 ms) MiniScribe hard disk 

• Partitioning software 


EGA Color System. $1549 

• Enhanced graphics adapter video card 

• 14" high-resolution EGA color monitor 

• Intel 80286 runningatl2MHz 

• 6 to I2MH2 switchable clock speed 

• Phoenix BIOS 

• 1MB RAM 

• 1.2MBdiskeltedrive 

• Dual diskette drive/ fixed disk controller 

• Enhanced, 101-key keyboard 

• Clock-calendar with battery backup 

• 200-wattpowersupply 

I 2 MH 2 , 40MB 
EGA Color System. 

• EGA color system featured above, plus: 

• 40MB fast access (30 ms) Seagate hard disk 

• Partitioningsoftware 

12MHz,70MB c-tlOQ 
EGA Color System. 3)2*399 

• EGA color system featured above, plus; 

• 70MB fast access (28 ms) MiniScribe hard disk 

• Partitioningsoftware 


Memory and 
Math Coprocessors 

256K Chips (120ns), nine chips per set. . .$35 
Intel 80287-8 math coprocessor. . .$269 
80287-10 math coprocessor. . .$399 


Also available. . . the IMS-286/10: 
base system $899 


Diskette Drive 

360K6 or 1 . 2MB diskette drive to enhance 
your IMS-286 

360KB... $99 1.2MB... $109 

AT I/O Board 

Communications support: one serial and one 
parallel port... $59 

AT Multifunction Card 

OK expandable to 1 .5MB, serial port, parallel 
port, game port. . .$139 

1200 Baud 
External Modem 

Autoanswer, autodial, auto voice/data 
switching. ..$119 
Modem cable. . .$7.95 


INTELLIGENT BUYERS shop for superior products and superior value. All of our 
products come with a one-year warranty, one year of technical phone support, and a 30-day 
money-back guarantee. We do not charge you for UPS ground shipping within the continental 
United States, or for buying with your credit card. Intelligent Micro Systems is The Intelligent 
Choice 

Texas residents pdease add 8 % sales tax . 


IMS-88 

10 MEGAHERTZ 

$449 

Base System 



• Intel 8088-1 processor running at lOMHz, • Diskeltedrivecontroller 

swilchabIeto4.77MHz • AT-style keyboard 

• 640KB RAM • 150-watl power supply 

• 360KB diskette drive • Illustrated installation and c^>r 


lOMHz, 

MonoGraphic System. 


• High resolution monochrome graphics adapter card 

• 12” high-resolution flat screen display 

• Intel 8088-1 processor runningat lOMHz 

• 4.77 to lOMHz switchable clock speed 

• 640KB RAM 

• 360KB diskette drive 

• Diskette drive controllei 

• AT-style keyboard 

• 150-waltpowersupply 


lOMHz, <t01 0 

EGA Color System. 


• Enhanced graphics adapter video card 

• 14" high-resolution EGA color monitor 

• Intel 8088-1 processor runnirtg at lOMHz 

• 4.77tolOMHzswitchabIeclockspeed 

• 640KB RAM 

• 360KB diskette drive 

• Diskettedrivecontroller 

• AT-stylekeyboard 

• 150-wattpowersupply 


lOMHz, 20MB <tQ^O 

MonoGraphic System. 4)007 


• lOMHz monographic system featured above, plus: 

• Reliable 20MB MiniScribe hard disk system 
with Western Digital 



• EGAcolorsystemfeaturedabove, plus: 

• Reliable 20MB MiniScribe hard didc system 
with Western Digital controller 


10MHz,40MB 

MonoGraphic System. j)“/” 


• lOMHz monographic system featured above, plus: 

• Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 


10MHz,40MB 

EGA ColorSystem-. 4>i.0A7 

• EGAcolorsystemfeaturedabove. plus: 

• Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 


Diskette Drive 

360KB diskette drive to enhance your 
lMS-8* $99 

PC I/O Board 

Clock/Calendar, serial port parallel 
port, game port . . $69 


PC Multifunction Card 

384KB RAM. serial port, parallel port, game 
port and clock/ calendar with battery 
back-up. ..$125 


1200 Baud 
Internal Modem 

1200 baud internal modem for 
communications support. . $89 





576KB Expansion Board 

Expandable to 192KB, 384, orS76KBwith 
64KB or 256KB chips. Comes with OKB. . .$39 



T o Order Call T oil Free; 

800 - 247-3084 

In Texas Call: 

800-777-7757 

ForTechnica! Support 

512-250-8794 



1633 Babcock, Suite 424 San Antonio. Tx. 78229 

Tftii n«irkfr>r^' i v xorvA 



PRODUCTIVITY 



GRASP Is a 
Simple giaphi 
cal programming 
language used to 
create and run ani- 
mated graphics, demon- 
strations. tutorials and pre- 
sentations or odd visual ettects 
to other programs. GRASP allows 
images to be captured from other 
applications, or be I 

created using Plctor, a M I 

built-in paint program. o rr c t 

sw.oo » „ „ - - 

8 0 0 5 2 


■ Single com- 
mand controls 
onlmotion se- 
quences. ■ 16 picture 
buffers. ■ 128 clipping 
buffers, ■ 64 commands. ■ 
25 different fades with limitless 
combinotiofts. ■ Simple ASCII file 
format. ■ Execute custom programs 
from GRASP ■ Call GRASP functions 
from your applications ■ 
Supports VGA CGA. EGA. 
HERCULES, HERCULES 


InColor, text frxxJes, 


503 488-0224 
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Lot Palantir take ytuir office into the future 
with Windows Office Automation. 


mm puAMTt mmymm mipfi 



Psilantir is> bringing the power to Microsoft Windows with easy- 
to-use and easy-tO'leam Windows applications that share text 
and graphics. Now you can work more efficiently as you click 
from one Palantir application to another. 


WinSpell pops up on your 
screen ready to spell- 
check virtually any type of 
Windows document; 
from the Clipboard 
to complex formats 
like Windows Write, 
Windows Draw. In* 
a*Visi(m and Micro- 
soft Word. 



WmSenn combines Windows 
with the power of image 
scanners. Scan an image; 
electronically cut, 
copy, and paste; 
then save as a file 
for use in Desktop 
Publishing, Win- 
dows Paint, or PC 
Paint. 


Mliumr 


There's more! Wnuiou'i Filer. Windowi inTalk, WinTirtie. and six 
more to come. No one has more applications for Windows than 


I'or Mim* Infurniiilion C onl.ul Yiuir OtMlur 


ORCLE 508 ON READER SERVICE CARD 


■ USER-TO-USER 



Figure 6: DEBUG script file ERRTEST.SCR. 
which creates seven files for use in testing 
LEVEL.BAT. 


space between the Tinal parentheses and 
the D of DO. 

Janies R. Kem 

Vancouver, Washington 

To test this out, type in the DEBUG script 
shown in Figure 6 using a pure ASCII 
word processor or the DOS COPY CON 
command. Call it ERRTESTSCR. Then 
pul it and DEBUG (Version 2.0 or later) 
on your disk and type DEBUG < ERR- 
TEST.SCR to create seven files — ERR- 
TEST0.COM through ERRTEST6.COM. 
Substitute them one at a time for the ERR- 
TEST line in Mr. Kern’s LEVEL.BAT 
batch file. Each will set an ERRORLEVEL 
equivalent to the number in its name. 


SHAKE YOUR SECRETS 

Reveat your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $S0 or more for any submissions 
we print, plus an extra $25 if you send your 
letter on a disk. If you send a disk, please 
include a printout. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. GS 
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For more information call fnimyour modem l-800*444-8080 
(300-1200 baud. 8 bit. no parity 1 stop bit i and enter the access 
code Fl^EXie when promplwi. 


“With over a million lines of source 
code, MortgageFlex is probably the 
largest application ever written for 
a LAN.” says Lester Dominick, the 
developer of this monster program for 
mortgage banking back office man- 
agement. “We probably encountered 
just about every programming chal- 
lenge imaginable, but DataFlex's pow- 
erful 4th generation programming 
language proved more than a match 
for every situation.” 

A Straightforward English-like 
Syntax 

“MortgageFlex is very easy to main- 
tain and. because of DataFlex's 
English-like structure, new program- 
mers with minimum training find it 
easy to figure out what programmers 
before them have done. DataFlex 
macro commands also take much of 
the burden off the programmers by 


automatically taking care of the 
tedious chores of index manipulation, 
screen handling, cursor positioning 
and file management. We also like 
the way DataFlex uses indexes 
because it really lets the pro^am 
take advantage of the capabilities of 
the system and run extremely fast.” 

Multi-user Capabilities for 
Today and Tomorrow 

“We chose DataFlex 4 '/a years ago 
because of its outstanding multi- 
user capabilities and are very 
pleased with the way in which 
DataFlex has been continually 
adapted to new hardware and made 
even better as technology has 
improved. Not only do DataFlex 
programs run on more multi-user 
and LAN systems than any other 
DBMS product, but do so with 
absolutely no changes in the source 
code from system to system! I don’t 
have to tell you what that means to 


a developer with a million and a 
quarter lines of programming.” 
Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskettes. 

Toll Free Sales Numbers 
Nationwide 1-800-4.51-FLEX 
In Florida 1-800-.331-3960 


Data Access Corporation '9 
14000 S.W. 119 Avenue 
Miami, Florida 33186 v 

(305) 238-0012 

TELEX: 469021 Data Access Cl 
FAX: (305) 238-0017 


“100 data files, 4,500 
fields and 1.2 million 
lines of source code. 
Just try that with any 
thing but DataFlex!’’ 


Lester Dominick 
MortgafieFlex Systems. Inc.. Irvine. CA. 


FREE SELF-RUNNING DATAFLEX DEMO 9 
(PC-DOS/MS-DOS ONLY) | 

Find out more about DataFlex’s ease of use and programming power. Mail § 
this coupon today for your free self-running demonstration diskettes. 


Company 

Address- 


Phone ( > 

How many computer systems are in use at your company? 

Do you use a Local Area Network or Multi-User computer? _ 

Will you be running the Demo off a hard disk? 

Data Access Corporation. 14000 S.W. 119 Avenue. Miami. Florida 33186 
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Mitsubishi Diamond Scanr 
The New Standard 
InMuM-Application Monitors. 


Introducing Model AIJM'1371A— The Single 
Solution Monitor Ideally Suited For Applications 
Ranging From Monochrome Text To FulhColor, 

High Resolution Graphics. 

Introducing the newest, most versatile high resolution color 
monitor in the industry today— Mitsubishi’s Diamond Scan 
(Model AUM-137IA). 

Actually five monitors for the price of one, the Diamond 
Scan delivers everything you’ll ever need in a multi-application 
monitor. Including full compatibility with the IBM* PGC/ 
EGA/CGA/MDA and Monochrome Hercules graphics 
boards. And for even greater flexibility, the Diamond Scan also 
accepts NTSC video input. 

Exceptional design characteristics allow for a resolution up 
to maximum 8(X) horizontal dots and maximum 560 vertical 
lines on a DV* viewing area. What’s more, Mitsubishi’s 
Diamond Scan incorporates propri- 
etary auto-scan circuitry which 
automatically locks onto any hor- 
izontal frequency from 15.6KHz to 
35.0KHz, and any vertical frequency 
from 45Hz to 75Hz. 


Other advanced design features include a high resolution 
CRT with .31 dot pitch, automatic screen image adjustment, 
super-high contrast panel glass for improved visibility and 
Diamond Matte* coating for maximum glare reduction. All 
packaged in a compact, ergonomically styled plastic cabinet. 

TTL Input D-9 Pin ■“ 

Coble Asji^menu 
and Signal Levels 

Analog Input 0-25 Pin 
Cable Assignments “ 

OTui Signal Levels 

NTSC Video Input - 

Move up to Mitsubishi’s Diamond Scan— the new standard 
in performance and versatility by which all others will be 
compared- 

For additional information and the location 
of your nearest distributor, call Mitsubishi today 
at 1-800-556-1234, Ext. 54. In California, call 
l-8(X)-441-2345, Ext. 54. Mitsubishi Electronics 
America, Inc., Computer Beripherals Division, 
991 Knox Street, Torrance, CA 90502. 




Graphic Board Compatibility* 

□ Quadram QuadEGA ProSync □ STB EGA Multi Res 
D Orchid Turbo EGA/Turbo PGA □ Everex Micro Enhancer 

□ Sigma Designs Color 400 □ Hercules 

□ Video 7 Vega-Deluxe □ IBM VGA. PGC. EGA, CGA 

□ QDP VIVA 640/800/1000 □ AST Research AST3G/Model 1 

□ Paradise Auto SW EGA □ ATI Graphics Solution/EGA Vfonder 

*hrdal LUt Only 


WfeVe Got A Great Picture 
In-Store For You. 


A MITSUBISHI 
ELECTRONICS 


Diamond Scan it a trademark at Mmubidu Elevtionicv IBM i* a regtsieTrd trademark at 

Intemational Bunneai Machines Corp., Diammd Matte is a refisie^ trademark at Mitsuhishi EiccttK Cbrp. 

Apple ia a registered trademark of Apple Computer, Inc. €> 1967 Mitsubuhi Electiunics America, Inc. 
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Power user 



Adding text markers to WordPerfect documents; taking advantage ofFoxBASE timing 
Junctions; making Microsoft Word act like WordStar with macros. 


SECSOAPPEAL 

The two programs SECS. PRO and ELAP- 
SEC.PRG, shown in Figure I , use the new 
User-Defined Function (UDF) capability 
of FoxBASE 2.0 to track elapsed time be- 
tween events. Like Clipper's, SECONDS( ) 
function. SECSO returns the number of 
seconds elapsed since midnight. You call 
SECSO with a parameter inside the paren- 
theses — the current TIME(O) — 
which is accurate to '/luoof a second: 

maecs=SECS(TIM£((l ) ) 

ELAPSEC.PRG returns the difference 
between two SECSO. If the computer's 
clock runs past midnight between events, 
an adjustment of 86,399 seconds is made. 
To determine how many seconds have 
elapsed since m.sccs and now, enter 

7 ELAPSEC(inseca,SECS(TIHE(0) ) ) 

These functions were designed to be 
run from inside a program, .so it is assumed 
that TALK is OFT. To test them from the 
keyboard, enter SET TALK OFT first. Al- 
ternatively, you could add SET CONS 
OFT after each PARA statement and add 
SET CONS ON before each RETURN. 

Carl Goeb 

Memphis. Tennessee 

SECS( ) and ELAPSECf ) both produce nu- 
meric results accurate to 0.0 1 seconds. To 
convert back to the normal representation 
ofTIMElO) as a character string (hr/min 
IsecllOOths). I added the two parallel func- 
tions shown in Figure 2. SECTOC.PRG 
converts SECS( ) hack to TIME! 0) ( charac- 
ter string) format and ELAPTIME.PRG 


compares the tH’o TIMEIO) .strings. 

All four routines can be condensed into 
a single RETURN line, hut in testing / 
found the ctxle printed here aetually runs 
faster. 

FoxBASE 2.0'.s UDF is limited in 
many ways compared to its implementa- 
tion in Clipper. For example, sou can dis- 
play SECSITIMElO)) with a DISP or ? 


.statement. hut(o 1 .0 SAY SECS(TIME(0)) 
returns an error. You can REPLACE but 
not INDEX with FoxBASE UDFs. 

FoxBASE 2.0 does allow VALID 
UDF! ) in GEI' statements, hut again the 
implementation is limited. You can't modi- 
fy the current GET variable, which is frus- 
trating: if you are using the VALID UDF( ) 
to look up a reeord in another database. 


SECS. PRO SECS since 12AM 
PARA X tt TIHE(0) string 
PRIV x,y 

y=SUBS (x,AT(":",x)+l) 

RETURN VAL(X)»3600 + VAl(y)*60 + VAI,(SUBS (y , AT( ' I " ,y ) +1 ) ) 

»»» ELAPSEC.PRG 

PARA x,y it start/end SECS() 

PRIV x,y,hr,min 
x=Iir(y<x,y+86399-x,y-x) 
hr=INT(x/3600) 
min=INT(x/60)-hr*60 

RETURN STR(hr,2)+”:“ + STR(min, 2 ) +■ ! “ + STR( X-INT ( x/e0 ) >60 , 5 , 2 ) 


Rgurs 1; FoxBASE 2.0 UDF functions to track elapsed seconds . 


SECTOC.PRG 

• Converts SECS to TIHE(0) fmt 
PARA X AS SECSO (numeric) 

PRIV X, hr, min 

hr=INT(x/3600) 

min-INT(x/60)-hr*60 

RETURN STR(hr,2)+"i"+STR(min,2)+":"+STR(x-lNT(x/60)»60,5,2) 

»»» ELAPTIME.PRG 

PARA x,y AA start/end TIME(0) 

PRIV x,y,2 

z=IIF(y<x,SECS(y)+86399-SECS(x), SECS ( y ) -SECS ( x ) ) 

Z=SECTOC ( z ) 

RETURN Z 


Figure 2; Parallel time functions that return .strings. 
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FILL IN THE MISSING GAPS IN 
YOUR PC MAGAZINE LIBRARY 

Complete your library of IBM-Standard reference information 
with back issues of PC MAGAZINE. 





JUiy 1987-lBM'S PER 
SONAL SYSTEM/2: 
In-depth report on 
models 30,50 and 60; 
OS/2; DOS 3.3; 14 power 
ful portables; Laser 
prin^; Add-in boards; 
On-line thesaurus; Multi- 
Mate Advantage It. Ze- 
nith’s eaZy pc; Eu^; 
Mas*Graphics; NEW PC 
After Hours and FREE 
Pop-Up Stenographer 
and more! 


6/23«7-THENEWlDOK 
IN DATA BACKUP- 
Hands-on reviews of 
Small Cassettes and Big 
WORMS; A guide to 
Backup alternatives; 
Wbrd f^ocessor-to-Word 
Processor Conversions: 
FREE EGA color extender; 
Turn your PC into a FAX 
machine; Turbo utilities; 
Zero slot LANs; Build 
your own pop-up alarm 
and more! 


6/9/87-HARO DISKS. 
Reviews of hot, high 
capacity drives; Best 
Upgrade Bargains; ^ul 
Somerson on Hard Disk 
Secrets and Shortcuts: 8 
Real window applica- 
tions; IBM's PS^ Model 
60; Commodore's PCIO- 
2; Saba's Handscan; Ac- 
tor; FREE Repeats Utility; 
Turbocharging BASIC 
part 2 and more! 


5/26/87-IBM's BOLD 
NEW UNE-NEW GRAPH- 
ICS; NEW BUS. NEW DOS. 
NEW SIZE; Next genera- 
tion workstations; How 
the Lotus Lawsuit affects 
you; 10 ultra-high res 
Graphics Boards: FREE 
Lotus-style menu Q.W. 
page, 19 of the best 
books on personal com- 
puting; and more! 


5/12/87-COMMUN}- 
CATIONS— PC Labs tests 
87 modems; Sorting 
through on-line data- 
bases; 9 E-mail services 
that mean business; 
FREE jazz up your DOS 
screen utility-. Turbo- 
charging BASIC part 1; 
QuickBASIC; 4Word; 
Dragnet; GRiDtite: 
AutoSwitch EGA 480 
Card; dBXL; and more! 


4/28/87-SECURITY- 
PROTECT YOUR PC: 13 
LANs Compard; Best 
Backup Software: Laser 
Writer Special— 5 Under 
$3,000. 24 User Utili- 
ties; 9 Printer-sharing 
Devices. TWO FREE PRO- 
GRAMS— System 
Checker and DOS Sound 
effects; 10-MHz Com- 
puters-High Speed Low 
Risk; StarF'ixer; Halo DPE 
and more! 


4/14/87-12 MEGA- 
HERTZ AND BEYOND. 
WHAT PRICE SPEED?- 
Number crunching like a 
main frame; Become a 
Wordf^rfect power user; 
FY)p-up directory within 
any application: 3Com's 
Etheniet and Token Ring; 
Reviews of Compaq Pxt- 
able III; Measure; Goal 
Solutions a 1-2-3 add-in; 
and more! 



3/31/87-PC LABS 
TESTS 18 EGA and 
MULTISCAN MONITORS; 
Reviews of 9 space sav- 
ing PCs; 5 software 
options to ^and mem- 
on; Managing mail lists, 
25 first-class releases 
are reviewed; NEW FEA- 
TURE-CONNECTIVITY; 
RapidFile; TrueBASIC 
2.0; GEM Draw Plus; and 
more! 



3/10/87-P0WER 
GRAPHICS FOR BUSI- 
NESS: 44 SpreadshMts 
that Supercharge your 
Spreadsheet Graphics; 
Animation Made Easy; 
PC Slides; Reviews of 
TurboBASIC; Early Tax; 
The Tax Advantage; 
Sharp's PC-7100 and 
more. 



2/24/87-HAL 1-2-3: 
ADDING EASE AND 
POWER TO LOTUS 1-2-3; 
16 Full Featured Word 
Processors Under $100; 
80286 Based XTs; 20 
DOS Enhancing Utili- 
ties; AT Update; Epson's 
Equity III Plus; PC Secu- 
rity Modems; Orchid 
Technology's PC Net and 
more. 



2/10/87-DESKTOP 
PUBUSHING: HANDS-ON 
REVIEWS OF-Pagema- 
ker. PFS: ClickArt. Har- 
vard Professional. Front 
Page. Ventura Publisher; 
PC Labs Tests 5 Low- 
Cost Integrated Pack- 
ages; 9 Affordable AT 
Compatibles; 14 State- 
of-the-Art Hard Disk 
Cards; ThelBMPCII; 
and more. 



1/27/87-TOP DRAW 
OAIABASES-DataEase. 
R;BASE System V.dBASE 
III Plus. PFS:Profes- 
sional File, PowerBase. 
Q & A; PC Magazine's 
3rd Annual Awards for 
Technical Excellence; 
Double \bur Directories; 
Views on the Perfect Up- 
Top; FREE Mbrd Counter 
Program; AT MultiFunc- 
tion Boards and more. 



m3/87-THE BEST OF 
1986— 3rd Annual Best 
& Worst Editor's Per- 
sonal Picks; The AT 
Clone from IBM; IBM 
Token Ring Report Card; 
Removable Hard Disks 
—3 Bernoulli Challeng- 
ers; Electronic Thesauri; 
Multi Dimensional 
Spreadsheets: CAD at 
Any Price; MSR: A New 
Approach to Software 
Support and more. 



12/23/86-MORE 
POWER FOR PORTABLES 
—6 Hardworking Lap- 
Tops; AT&T's StarLAN; 
FREE Security program; 
Animate Your Presenta- 
tions; NEWVIEWS-An 
Accounting Break- 
through; Multiport 
Serial Cards; Freelance 
Plus and more. 
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■ POWER USER 


you can’t issue any other READ state- 
ments inside the VDF. 

It's not surprising that FoxBASE’i- 
UDF implementation is not complete — it 
was added late in development of Version 
2.0, so l<H)k for substantial enluincemenls 
down the line. 

Despite these limits. FoxBASE u.\ers 
will he delighted with Version 2.0. Memo- 
ry management is now dynamic, and the 
bottom line is that you can now run full- 
scale applications with about 425K 
free — at least a lOOK improvement over 
Version 1.21 . Light-bar menuing has been 
added, complete with a changing message 
line. You can SAVE SCREEN TO memvar 
and RESTORE it later. The list of en- 
hancements goes on and on . Yes. and Fox- 
BASE 2.0 zooms. — Brad Stark 


IVUCROSOFT WORD AS WORDSTAR 

Programs like Microsoft Word boast full 
use of function keys and cursor control 
keys as a desirable feature, but WordStar 
users often stay with WordStar precisely 
because it lets them ignore these keys. For 
these users. Microsoft Word may be 
tempting, but it's ultimately disappointing 
to use. Even if you use ProKey or Super- 
Key to define single-character commands 
to match their WordStar equivalents, you 
still give up WordStar'^ two-character Ctrl 
( ‘ ) commands. 

With Word 4.0. much of this problem 


disappears. Word's new macro capability 
lets you define two-character maents such 
as "QF. for Quick Find. Many of the mac- 
ro definitions are straightforward. For ex- 
ample. left one character ( 'S in WordStar) 
is simply the Left Arrow key (<Left>). 

Other macros are more involved be- 
cause Word" s commands don't always act 
the way a WordStar user would expect, 
and because Word sometimes offers two 
similar but slightly different commands 
where WordStar offers one. Simply rede- 
fining "F as F8 for word right, for exam- 
ple. may create confusion. In WordStar. 

'F always lakes you to the first character of 
the next word. In Word, hitting F8 once 
highlights the current word, and hitting it a 
second lime highlights the next word. To 
make Word act more like WordStar, a bet- 
ter choice is to define "Fas ■<righl>. 

Figure 3 gives a partial list of two-char- 
acter macros for incorporating WordStar 
commands into Word, along with a list of 
one-character macros that need more than 
a simple one-key substitution. 

Robert Matthews 

Princeton. New Jersey 

Be aware that many of these redefinitions 
will still not make Word behave precisely 
like WordStar. Mr. Matthews's T.fore.x- 
ample, will have problems deleting a word 
at the end of a paragraph if you didn ' t type 
any spaces hetsveen the period and the 


Word Macro (includes 
WordStar command) 

Macro Definition 

DELETE Keys 

DELETE Keys 

DelLine‘'<ctrl y> 

<8hi£t f9xdel> 

Delword*<ctrl T> 

<f6xe8c>B<8pacextab>d<enterxleftxdel> 

DelLnRgt*<ctrl Q>y 

<f6xendxdel> 

MOVEMENT Keys 

MOVEMENT Keys 

WordRight*<ctrl P> 

*<right> 

wordLeft'‘<ctrl A> 

'‘<le£t> 

scrollDown*<ctrl z> 

<8crolllockxdownx8crolllock> 

Scrollup‘*<ctrl w> 

<scrolllockxupX8crolllock> 

SAVING 

saveReturn^<ctrl K>8 

<e8C>t8 

Saveexit‘‘<ctrl K>x 

<e8c>q 

OTHERS 

OTHERS 

ln8ertLine''<ctrl N> 

<enterxle£t> 

La8tFind'‘<ctrl L> 

<e8c>8<enter> or <8hi£tx£4> 

Quic]cAlter^<ctrl Q>a 

<eBc>r 

0uickFind''<ctrl Q>f 

<e8C>8 


Figure 3-. A set of macros for making Woui4.0act like WordStar. 
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and save 62 % 
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BECAUSE 
YOU SELL 
ONE OF 
THESE... 


YOU SHOULD 
SELL THIS... 


YOU SHOULD 
SELL THIS... 



Bring PC MAGAZINE, the 
“silent salesman,” into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you carry! 

Knowledgeable PC users turn 
to PC MASSINE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry's only indepen- 
dent product tester. 

Increase the sale of your 
inventory and earn additioneil 
profits with PC MAGAZINE. For 
more infomnation on how you 
can sell the profit leader, call 
(21 2) 503-5380 or write: 

Carol Benedetto — 

Retail Sales & 

Marketing Manager 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
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<Ctrl-F10> 

Begin macro definition 

<Alt-S> 

Call it Alt-S 

f$%NARKER%$* 

(Just type the exact text) 

<r7>y 

Exit, Yes save the document 

<ctrl-PgUpxCRxCRxCR> 

User input for document name 

YY 

Yes replace it. Yes really exit 

<ctrl-rl0> 



Figure 4: An autonuiied way to insert and save text markers in WordPerfect. 


<ctrl-Fl0> 

Begin macro definition 

STARTUP 

Call it "STARTUP" 

<Alt-F2>N 

Search and replace, no confirm 

f$%MARKER%$#<F2> 

Search for the marker 

<F2> 

Replace with nothing 

<ctrl-F10> 

End macro definition 

Figure 5: A WordPerfect macro to find lext markers on start-up. 


paragraph marker. Still, this is a useful 
trick for WordStar users who are moving 
to Word — particularly those who continue 
to use WordStar for specific purpo.ses. 

Also, as a WordStar user, I would add 
the command <F I0><right> or 
‘ <right> for WordStar'i 'B. The 'B 
(Bind text) is meant for reformatting para- 
graphs in WordStar, but it’s also useful for 
moving through a document paragraph by 
paragraph . — M. David Stone 


FINDING YOURSELF 

The “Where Was I?" macro in your Au- 
gust 1987 issue repositions the cursor 
where you left off, all right, but it is unnec- 
essarily complicated. 

When faced with the problem of mark- 
ing where I leave off, I also insert an un- 
common symbol (@, #, ', !,<,>, etc.) 
as a marker. After retrieving the marked 
file, I simply use WordPerfect's Search 
function (F2) to find the marker. It's faster 
and less complicated, and it saves a macro 
key for other uses. 

Or I can use multiple letters instead of 
symbols. A marker such as xxx can be 
found quickly and without confusion un- 
less your prose tends towards words like 
xxxerox. You can narrow the search by us- 
ing all caps since the Search function is 
somewhat case-sensitive for capital letters . 

Lee Crisan 

Sacramento. California 

Actually, you can use a marker of any size 
as long as it wouldn’t appear normally in 


text. If you use the Alt-S macro shown in 
Figure 4 to save your work, you can auto- 
mate the process even more. 

After creating the Alt-S macro, create a 
start-up macro, such as that shown in Fig- 
ure 5. Since you’re not going to invoke it 
from the keyboard, you might as well name 
it STARTUP. 

Now suppose I saved a text called MY- 
TEXT using the Alt-S macro. If I want to 
load WordPerfect and start in the same 
spot in the document, I can type this on the 
command line: 

WP MYTEXT /M-STARTUP 

That tells WP ro run the macro STARTUP 
immediately. If I always want to find the 
marker, I can put this line in myAUTOEX- 
EC.BATfile: 

SET WP = /M-STARTUP 

That will make WP always try to find and 
replace the marker. Of course, if it doesn’t 
find it, there’s no harm done. 

— Neil J . Rubenking 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User. PC Magazine, One 
Park Avenue, New York, NY 10016. CS 
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Languages 



Sideways writing in Turbo Pascal for labeling vertical axes; a filter that gets a copy of the 
output before it hits the screen; BASIC date junctions that make fast calculations. 


BASIC 

COMPREHENSIVE DATING 

At different times i have used date-han- 
dling routines from books, articles, and 
published programs, but I’ve never found 


any of these entirely satisfactory. Storage 
schemes based on bit maps such as 

DAT% - 512 » Y% + 32 • M% + D% 

are fast, but elementary questions like 
“What is the day following DAT%” have 


complicated answers. On the other hand, 
methods that arrange successive dates as 
successive integers are very nice for calcu- 
lations, but contain lots of If s and loops, 
making them slow. 

I have devised a set of functions that 


rUMCTIOM BXPLMiATlON 

FnAiuilt to rniuuc3% aro auxiliary functiona, not to ba uaad by 
tba applieationa prograa. 1461 is tba nunbar of days in four 
consacutiva yaars (366 + 3 • 365). Tba otbar atranga nunbars 
COM froa eurva fitting and patching; don't worry about thaa. 

mMonth.Langtb%(T%, M%) ratuma tba langth of aontb N% in yaar Y%, 
for axaapla 3# for K% ■ 4, r% ■ anything. Tba yaar is nacassary 
to caleulata rabruary in laap yaars corractly. 

rnTl(D.OK%(Tt, M%, D%) tasts tba triplat T«, M%, D« to saa if it 
corrasponds to tba yaar, aontb and day of a lagal data. Xt 
ratums -1 (trua) if tba data is lagal, 6 (falsa) otbarviss. 

mDatStr.ORl(0$) is a validity tast for datas in string forstat 
'NK/DD/yr*. xt raturns -1 if o$ has tba corract foraat and 
lagal nuMrical valuas. 

mDat.rKP%(y%, h%, o%) cenvarts any lagal date T%, N%, 0% into 
an intagar X%, according to tba following rulaai 

r« H% D« x% 

S3 61 61 -> -17S32 

52 61 62 -> -17531 


99 13 31 -> -1 

69 61 61 -> 6 

68 61 62 -> 1 


51 12 36 -> 16991 
51 12 31 -> 16992 

Noticsi yaars 66 to 51 ara assunad to ba in tba naxt cantury (thay 
are placed after yaars 52 - 99) 

The saro of x% has boon arbitrarily asslgnad to tba first 
day in tba naxt eanturyt 61/61/66 


moat%(0$) providas an intagar raprasantation for datas givan in 
•HM/DO/yy- format 

Pnyaar«(X%|, PnNoDtb«(X%) and PnDay%(Xt) raconstnict tba yaar, 
month and day from tba intagar X% 

rDDat$(X%) raconstructs tba string 'NK/OD/yy* from x% 

PnLongDat$(X%) ganaratas a string raprasantation with tba format 
'MSB CK>, yyyy (iat rab 26, 1967) for x% 

PnOay.Of .Naa)c$(X%) givas tba day of tba waak {‘‘Mon”, "Tua”, ... ) 


Figure 1 : An explanation of the functions in Figure 2 . 


rUVCTIONS AMD DBHOHSTIUTIOII 

Daf rDAuxl6(X%) > _ 

int(36. 41546 •'"x% - 36.6644 a .2 • ((X« + 9) Nod 12) + (X% < 3)) 
Daf mAux3%(X%) - 

Int(X» / 36.41546 ♦ .64666 - .666 • (Iat(16.533 4 X% / 36.4375) 
Nod 12) - .63 • (X« < 44)) * 

Oaf mjuax3«(x«) ■ X% • 1461 • Xat(X« / 1461; 

Daf rnNentb.X«ngtb%(T%, N%) - _ 

31 - Int{AbB(M% - 7.5)) Nod 3 4 (N« ■ 2) • (2 4 ((T% And 3) ■ 6)) 


Daf mTND.«(%(y«, N%, D%) - 

(Abs(y% - 49.5) < 56) And (Abs(N% - 6.5) < 6) And 
(D« > 6) And (0% <■ mNMitb.X.angtb«(Y%, N%)) ^ 

Daf PoDatStr.OK%(06) • 

Kid9(0$, 3, 1) - •/• And Nid«(Dt,' 6, 1) « -/■ And 
X«0(Dt) • 6 And rnTND.OR%(Val(Right$(D|, 3)), ~ 

Val(Laet6(0|, 2)}, val(Nid6(D$, 4, 2))) ~ 

Daf PnOat.YMD%(T«, K%, D%) - 1461 • Int((<(T9 4 46) Nod 166)’ 
- 41) / 4) 4 PnAuxl%(12 • (y% And 3) 4 m%) 4 d% - 1 

Oaf mDat%(D|) - _ 


(continues) 


Figure 2: A comprehensive set of BASIC date manipulation functions. 
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mOat.TMD%(V«l(lti9ht«<D|, 3)), Val(t«ft$(D$, 2)), 

X« ■ mOatt(D$) 

V«l<Kld$(D«. 4, 2|)) 

Frint 


rrlnt *Tba axpandad fen of thla data isi * FnLon9Dat$(X%) 

D*f rBT«ar«<X%) - 

Frint *Tha corraaponding day of tba waaki ■ FnOay .Of .Maak$(X%) 

<(!•• + 4 • XBt(X% / 1461)) Mod lt«) ♦ 

Frint * Tba data 9* days bafora iai ■ rnOat$<X% > 91) 

2Bt(nJUlx2%(rBlUlx3%(X%) ) / 13) 

Frint ■ The data 159 daya aftari ’ rnOat9(X% * ISt) 

o«f rtiNeBt))%(x%) - (roAux2%<mxux3«(x%)) Mod 12> * i 

Tt ■ FnTaar%(X%) 


M% - FnMonth%(X«) 

oof PnD«y%(X%) - 

D« • moay«{X%) 

FxiAux3»(X») • nuuixl%<l * rnlUix3%(mAux3«(X%))) ♦ 1 

KL% - FnMonth.Lan9tb%(T%, M%) 

Oof raoot$<x%) - 

Frint * Tba laat day in tba aonth iai ■ rnOat$<Xt - 0% 4 HL%) 

lU.9ht$<Str|<lfl ♦ rnHoiith%(X%)), 2) * ’/• * 

Frint ■ Tba firat day of tba naxt aonthi ■ rnDat$<X% - 0% 4 kl% 4 i) 

Right$(8tr$<lt0 ♦ mooy»(X%)), 2) ♦ •/• * 


Right$(Str|(ltt ♦ mToort<X%)), 2) 

LF« - X% - 0% 4 KL% 


Hhila moay.of .HaakKLFt) <> ■Fri* 

D«f rBLon90ot6(X«) - 

LFt - LFt • 1 

NidK'JonrobNorAprMoyJuiiJulAugSopOctMovDoc*, 3 • 

Wand 

niHootb»(Xt} • 2, 3) + ■ ■ 4- lli9bt$<Str$<l«« + 

Frint ■ Tba laat friday in tba aonth iai ’ rnOat$(LF%) 

mOay«(X«)), 3) + " 4^ ia9ht$(SCE|(rnT«or%{Xt) * 


2t*l * lit • |X% < f)}, 4) 

FHt - X% - 0% 4 1 


Hhila FnOay.Of .Haak$(rNt) <> *Mon* 

Oof PnOay.Of .MMk$(X%) ■ 

FMt ■ FMt 4 1 

MidfCMtCunNonTuoModTbuyrl*, 3 • (X% - 7 • Int(X% / 7)) -f 1, 3) 

Hand 

Input ■Input 0 data in I0(/D0/TT fonati ■> 0$ 

Frint ■ Tha firat aonday in tha aonth iai ■ Fn0at$(FM%) 

If Met rBOat«tr.0IC%(0|) Than Baap i End 



lFillurc2etul.\t 


have ihc convenience of being of the * 'next 
day, ncxl integer" type, but without re- 
quiring any kx>ps or iterations. Figure I 
gives a brief explanation for the functions, 
and Figure 2 dcnK)nstrates each one in 
context. 

Thomas P. Eggarter 

San Luis. Argentina 

These funtiions are constructed usin^ the 
"older" form needed hy the BASIC inter- 
preter. where all statements must he con- 
tained on a single program line. Remem- 
ber that under most versions of BASIC 
(though not Turbo Basic), functions must 
he defined before they are referenced in 
the program. 

To enhance clarity. I divided .some of 
the longer definitions into multiple line's 
using the underscore line continuation 


character. Since this type of function can't 
take advantage of IffThen testing. Boolean 
logic is used instead. When you .see a state- 
ment .such as (X^A < 0). this will be treated 
in the function calculation as either 0 or 
— I. depemling on whether X^A is actually 
less than 0. — Ethan Winer 


TliRBO PASCAL 

SOME WRITING ON THE SIDE 
In the pa.st 1 have labeled the vertical axis 
of plots produced by Turbo Pascal graph- 
ics routines using vertically oriented let- 
ters. Some characters like and 
lose a lot of appeal when they tKcur in a 
one-character-wide vertical column. The 
Sidc-Write procedure (Figure 3) writes the 
first 128 ASCII characters to Turbo's 
HiRes screen at an orientation 90 degrees 


counterclockwise from normal. 

A table starting at memory location 
F()00:FA6E describes these characters, 
giving 8 bytes to each. Side_Write reads 
the description into an H-byle array and 
then calls Tum_Left. which returns the ar- 
ray with the rotated character's descrip- 
tion. it then writes the character to the 
HiRes screen memory at uscr-.specined 
screen C(X)rdinatcs. The resulting charac- 
ters arc somewhat squatty but legible. Inci- 
dentally, it's a simple matter to orient char- 
acters upside down or at 270 degrees 
counterckxrkwise by making two or three 
calls to Tum_Lefl. 

Marvin Larsen 

Albuquerque. New Mexico 

/ thought it a .shame that the Sidc-Write 
prtK edure only works in HiRes mode, .so I 


($X4,e-) 

Haw Charaetar[i] !• Haw Cbaractar(i)4 

FXOOiiAN •ida_Hrita_Oaaoi 

TTFl 

(<(1 HRL i) AMD ebaraetar! j)) siiR(i-7-»j) )i 

lattar • JUUlAY[f..7} OF Oytaj 

EHD; (• i-loop •) 

VAX 

FOR j 9 TO 7 DO 

j, k 1 Xntagarj 

Charactar!jl t- l•aw_Cbaractar! j)j 

FXOCXOURX Turn Laft(VAR ebaraetar i lattar) i 

HMD; (• Froeadura Turn Laft •) 

(• Turn Laft doaa tba aritbaatie to *rotata* tba ebaraetar. *) 


VAR 

<• aida Hritai 

Maw ebaraetar i lattar > 

1) Raeaivaa tba daairad ebaraetar and ita acraan eoordinataa. 

i, j 1 xntagarj 

2) Raada tba daacription of tba ebaraetar frea aaaary, 

3) Calla Turn Laft to rotata tba ebaraetar, and 

axcXR (• Froeadura Turn Laft •) 

4) Hritaa tba rotated ebaraetar to aeraan aaaory •) 

FM i 9 TO 7 DO 


•xeix 

FROCEDURX lida Hrita(x, y i intagar; (• eoordinataa for ebaraetar •) 

Haw cbaraetar[i] !•> 9j 

lat I ehar (• Daairad ebaraetar •) )t 

Ton j l> 9 TO 7>i DO 

VAR 

Haw_cbaraetar(i) t* Haw_charactar[i]4 
(1 iflL<7-j>l))*(<l CHL i) JUIO ebaraetar! j|); 

fag, off, k 1 Xntagarj 

FOX j »• 7-i41 TO 7 DO 

Ivimiinui’s) 


Figure 3: Routines to write .sideways in HiRes mode. 
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Sfiopi7mf^for 


\ M. n f^rfowumre (Uid 

! C5?E3 Price 


Exploring the PC market is a confusing, and often risky, 
endeavor. 

Lose your way, and you lose valuable time. One wrong turn, 
and you can lose lots of money. 

That’s why IBM and compatible PCu.sers look to 
PC Magazine. PC Magazine eliminates the risk in purchasing 
decisions with comparative reviews and product evaluations 
from the PC Labs, where products are tested the way you 
use them every day. It’s the pathfinder to products that meet 
your specific needs —and those of others in your company. 

PC Magazine puts you on the trail to new applications 
with power tips and special rejxrrts that will help you ^ 
mcike the most of your system. 

PC Magazine goes one step beyond leading you 
through the microcomputing jungle. PC Magazine 
leads you out of the jungle to the PC environ- ' 

ment that meets your daily demands. H ■ ■ ^ 

Subscribe now and save 62%. II 1 A A 
^^For fast service call 1-800-525-0643 111 

(in Colorado 1-303-447-9330) ' ' 

annual subscription price is $39.97. 


For product reviews 
you can use. 


f * i 
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PRODUCTIVITY 

■ LANGUAGES 


Ctaaraetw t l«tt«ri 

NM(M9ieCf) !■ Cbaraetorlk^a-lli 

chArMt«r —t t AHur(*..i37) or lottor AMO<.uTi friM i irjuij 

HD; 

asom (• rrecvdor* aittojirrit* *1 

ro« k • TO 7 DO chvaot*r|7.k| !■ ehar*ot«r Mt(erd(l«t), 7-k)i 

laDf 4 * of •Ido^writo 

anxa 

Clraerj 

Turn X<*ft<CiiAraet«r)i 

likoai 

4 * iiTito I eoluaaa of 14 eharaotoro to display rotatsd oharaetor sot •) 

roK k |o i TO 4 DO 

ran j i* i to • do 

roai k I* • TO IS DO aids «rlta4j*2, af-k, Clir< ( j-l)*14«kn t 

Noxa 4* writ* mw eharaetor to •eroon matmory 

asrSAT OVTU. kayrrasaodi 

Bag !• fiMIt 

Toxtuodai 

off 


MBIMTieff 1 lei eiMraiet«ri(k-l}*3|} 

a *9 !• 

ffigureJends} 


ntociDDU Dido Nrlto(a, y i Xntogor} (* Coordinatos for obaraotor 

BKD) 

lot 1 Chari (• Doalrad ebaraetar •) 

Kxpand to swap(ta^) AMD eolora[eol]i 

eol t byto)i 4* Doairod color 4f-3) •) 

BXDi 

VAX 


Bag, off, k t Xotafori 

XBOXa (• Procodura tide Nrito •) 

cbaraetar t lottorj 


cbaraetor dot i AXXAT(f . .127] or lottar axsoo^itb irtff i frASBi 

POX k 1 TO 7 DO Cbaraetor] 7-k] i" cbaraetor •ot|Ord(lot), 7>k]; 

COMTT 


eolora t array(d..3] of latagor ■ (S,$5SSS,$AAAA,|rrrr)) 

Tura_X«oft(Cbaraetor) i 

ruMCTXOM Bxpaxwl(B t byta) t intagari 

rtm k !• 1 TO 4 DO 

VAX bit 1 bytoi 

MQXM (• wito nov cbaraetor to scroon mamory •) 

taaip 1 intorari 

log t- IXStfi 

X 1 f..li 

off 1 * 2*x4tl*(k-lo4*y}i (ebaago "x* to ”2«x*) 

XBOia 

NaaN[Xogioff ] t> oxpaDd(Cbaraetor[ (k-l)«a] ) i {ebango Mon to NoM} 

tamp i« •) 

•og !• SBAII; 

rox bit • to 7 DO 

NoaH[Sogtoff ] !■ oxpand(Cbaraotor[k*2-l))i {ebango Mon to NanN) 

MO IX 

BXD; 

X t* (• asd (1 abl bit)) ahr bit; 

BKD; (• of Bido Xrito •) 

ta^ taap * (X abl (2«bit)) * (X abl 42*bit«l))i 



Figure 4: A version of SideJ^rite for GraphCohrMode . 


created an alternate version for GraphCo- 
lorMode (Figure 4). In this medium-reso- 
lution mode, each pixel gets two bits and, 
thus, can take any of four colors (00, 01, 
10, or II). The first step is to expand each 
byte of information into an integer, with 
two bits of the integer corresponding to ev- 
ery one of the byte. For example, 
0100000 1 becomes 001 1 0000000000 1 1 . 

If we left the expansion at this point, it 
would always write in color 3 — both bits 
on for every pixel. In order to use color 2, 
we must turn OFF every odd numbered 
bit. We can do this by ANDing the integer 
with the binary value lOIOIOIOIOIOIOlO, 


or $AAAA. For color I, we turn off the 
even-numbered bits with the value 
OIOIOIOIOIOIOIOI, or $5555. The array 
Colors contains the appropriate bit masks 
for colors 0 through 3. 

Note that if you use the modified 
Side-Write in GraphCohrMode, you must 
supply one more parameter at each call. 
This final parameter determines the color 
of the character . — Neil J. Rubenking 


FILTERING OUTPUT 

TEE (Figure 5) is a UNIX-style filter for 
PC-DOS. It takes one parameter, the name 
of an output file. Input is redirectable, and 


output will go both to the output file and to 
standard output, as shown in the diagram 
“TEE’S Input and Output.” 

To display and copy a text file at the 
same time, 

TEE 2ndFile < IstFlle 
is equivalent to executing 

TYPE IstFile 

COPY IstFile 2ndFile 

simultaneously. Or you could make two 
copies at once with 

TEE 2ndFlle < IstFile > 3rdFile 


(404a94,r4f44,D-,X«) 

ChsekAadInit t* Trnsf 

(• Co^ilor diroetivos for TurboPsaoal Vsr 3.x •> 

Asslgn<eatr, Paraaxtr(l) )i 

{• ehaaps tbo to 4 fr sot tb# X/o baifar sisoa •) 

AowritsieMtP)! 

{• Oso largar aunfaor to spood ap filtoriog preesss •) 

BXD} 

PMORAM TBB PiltOTt 

EBDt 

VAX 


OOtr I TOXtl 

iBOZM (oain) 

Cb 1 Cbari 

ZP CbookAadleit TBBX 


asoza 

nxenox CbookAadlDlt • aeeloaai 

WBttX XOT Ser DO 

axeix 

Btoza 

XT rarsaCouat o 1 Txcx 

Rsad(eb)t 

•aoza 

Mrita(eb)i 

CboekAadXBit i> Palsoj 

XritoioutP, eh)i 

MritolBiCoo, 'TBB Vor l.f by T.B. Toe Jaa 1917, aiB9aporo’)i 

BXDl 

MritolAiCoo, 'Dasgsi -TBS Pllsasns*. TBB is to be used as a filtst.')j 

eloss|outr)i 

BXD 

BRDl 

BLCB 

BKD. 

axozR 



Figure 5: A UNIX-style TEE filter in Turbo Pascal. 
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TO GET MORE 
GOODIES, 

GO FOR THE MAX: 


MAXARPCs. 


386 

Series 



Hyosung Computer. Who 
happens to be one of 
Korea's largest, proudest 

and most reliability- 

conscious computer manufacturers. 
So... 

Can now: 1(800) 443-0100, ext5U 


Now, get more PC. 

For less. 

The idea is pretty 
straightforward The 
new MAXAR family of IBM- 
compatibles is distinguishing itself by 
giving you mm: 

More features. More speed. More 
memory. More power. . . 

P&iox less monm. 

How is that possible? It’s because 
each MAXAR PC bas extra capabilities 
designed into its main circuit board. 

Select from a spectrum of 
compatible PCs. 

There’s the MAXAR 88 Series for 


XT-compatibility. And the 286 Series 
for AT-compatibility. And for serious 
higb-end power, the 32-bit 386 Series, 
which is also AT-compatible. 

You can take your pick of standard 
or turbo models. MS-DOS or OS/2. 
Standard, small-footprint or slimline 
sizes. 

And in case you were wondering, 
every MAXAR PC is built and backed by 


Or in Canada: 1(800) 663-0075. 

We’ll direct you to your closest 
MAXAR sales and service point. 
Because if you're open to the idea of 
getting more PC for less - MAXAR may 
be the PC for you. 

liP HYOSUNG COMPUTER 


MORE GOODIES. FOR lESS. 
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You could issue a command like 

Dir I find "AFILE” 

to locate a particular fde. But what if you 
want to intercept the filtering process and 
get a copy of the output of DIR before it is 
piped to FIND? You could do it with 

Dir I TEE DIR. OUT | find "AFILE" 

Now you have DIR.OUT, output of DIR. 
at the same time the output is still piped to 
FIND to locate the file “AFILE". 

NOTE that TEE will always create or 
overwrite the output file. Also, standard 
UNIX switches like -i and -a are not sup- 
ported in the current version of TEE. 

Tat-Khai Teo 
Singapore 

You can do some wild dungs with fdters. 
For example. 

TEE naWB.out < nawB.in | find ‘Rubenkinq* » 
nawa.out 


will make a copy of the file NEWS. IN with 
every line that contains my name duplicat- 
ed at the end. (Be sure to type this com- 
mand all on a single line.) It’s ea.sy to write 


TEE’S Input and Output 


1 Sidoul 

h — a 

[ — H 

Output File 1 



1 

Sidin 

1 


TE0iliyut it m dhBCt i b to . and 111 output wi 
go bcMh to tw output fit and to ttandvd 
output 


filters in Turbo Pascal usinf! the $P$G 
compiler options. 

However, even though the Pascal 
source is small, the programs will he at 
least 11.5K. That’s the size of the Turbo 


Runtime Library. But there's hope — the 
new Turbo Optimizer from TurboPower 
Softviare reduced TEE.COM from ! 1 ,708 
bytes to 3,442. If you Imve the Optimizer, 
f Iters in Turbo are more inviting than 
ever. 

Note one important point — the error 
messages in Function CheckAndInit go to 
the CON device. Even if standard output is 
redirected to another device, these mes- 
sages will .show up on the .screen. 

— Neil J. Rubenking 


SPEAK YOUR lANGUAGE 

Share your knowledge of BASIC. C. Pas- 
cal. FORTRAN, and COBOL with Lan- 
guages readers, and wc‘11 pay you $50 or 
more for any lips we print, plus an extra 
$25 if you submit your letter on a di.sk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages. PC 
Magazine. One Park Avenue, New York. 
NY 10016. W 


BASIC Programming Tools 

There’s nothing basic about these professionai programming utiiities. 


Whether you're a seasoned expert or Just starting out, we can help 
you create programs that run faster, work harder, and simply look 
better. We have built our reputation on customer satisfaction by pro- 
viding expert advice and quality technical support. All Crescent 
Software products include source code, demonstration programs, 
clear documentation, and a 30-day satisfaction guarantee. 

■ DBase is a superb screen designer and full-featured relational 
database Because we include complete BASIC source code. 
DBase can be customized to suit your needs. Besides its database 
capabilities. DBase is outstanding for creating custom titles, help 
screens, and product demos, and includes a versatile slide-show 
program. S99 

:vg‘. 

■ DBase Report enhances DBase by generating reports with multi- 
ple levels of sorting, automatic record updating, browsing, and 
transaction posting. As a special bonus. DBase Report includes a 
complete, ready to run. time billing application for computer 
professionals. $69 

■ DukkPak contains more than 65 essential routines for BASIC pro- 
grammers. Included are programs for windowing, access to DOS 
and BIOS services, searching and sorting string arrays, creating 
pull-down and Lotus'” menus, accepting data input, and much 
more. DuickPak is loaded with examples and tutorial information, 
and comes with a clever tips and tricks book, plus The Assembly 
Tutor ~ a complete guide to learning assembly language from a 
BASIC perspective. $69 


■ By Customer Demand — 
DuickPak II More than 30 
• additional tools, including 
disk and printer tests to elim- 
inate the need for On Error in 
your programs, and a multi- 
line text input routine that lets 
you put a note pad with full 
word wrap anywhere on the 
screen from within your pro- 
grams. Other routines include 
binary file access.more menus, 
multiple screen save and 
restore, continuous time display, 
automatic box drawing, and 
much more. (Available for use 
with OuickBASIC only). $49 

I*! CraphPak is an extensive collection of routines for displaying line, 
bar. and pie charts automatkatly within your programs. It will 
create 3-D charts with manual or automatic scaling, titles and 
legends in any size or style, as well as scrolling and windowing in 
graphics. CraphPak also comes with a sophisticated font editor for 
customizing your own character sets. $69 

c 

CRESCENT SOFTWARE 

64 Fort Point Street. East Norwalk. CT 06855 ■ (203)846-2500 


Separate versions are available for Microsoft OuichBASIC and Borland Turbo Basic - 
oWse specify tidien orderina. No royalties, not copy protected, of course. Wb accept 
Visa. M'C. C.0.0. and CfiecKs. Add S5 shippine aM nandllrw. S10 v — 

$2S2nddayfereiri 


0 overnight and foreign. 
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Daisy and Lase.. 



The new family of Olympia printers with 
a prestigious technological heritage. 


Olympia is first in making lasting 
impressions for a good reason. 
For over 80 years we've been a 
leading innovator in typing tech- 
nology for the office. Now every- 
thing has changed. And nothing 
has changed. Our technology is 
as new as the dew. Our commit- 
ment to reliability, efficiency and 
service is as solid as ever. 

The Olympia dot matrix printers 
produce clean, crisp printing at 


speeds from 130 CPS to 200 CPS 
for a wide range of applications. 
And our daisy wheels are unsur- 
passed in printing quality. 

Our new Laserstar 6 is com- 
pact, versatile, compatible and 
offers the latest in desktop printing 
technology. 

In short, whatever you need 
we've got. So don't go shopping 
without the big new name in 
printers on your list. Olympia. 


We'll make a good impression on 
you. Then for you, 

OCallU.S., 1-800-524-2541 
(In N.J , 201-231 -8300). Or write 
Olympia U.S.A. Inc., Box 22, 

Dept. ADV, Somen/ille, N.J. 08876. 

O Call Canada, 1-800-268-6464 
Or write Olympia Business 
Machines Canada Ltd., 58 Prince 
Andrew Place, Don Mills, Ontario, 
Can.M3C3A2, 


OLYMPIAO 

The Competition 

Advanced Engineering from Germany 
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It’s easy deciding why to buy 
CEC personal systems. . . 

It’s even easier deciding where! 


The Comtrek Computer Warehouse. We offer you all 
you could want in a personal computer. Our AT’s and 
386 machines offer power, compatibility, technical 
support, service, and great prices! 

Our System 1: Portable AT has 
80286-10 Micro Processor, 80287 Socket, 

1024KB RAM, 360KB Floppy Drive, 

1.2MB Floppy Drive, Parallel, Serial 
Port(s), 7 Expansion Slot(s), 101 Key(s) 

Keyboard. $1449. 


Our System 2: Desktop AT has 
80286-12 Micro Processor, 80287 Socket, 
1024KB RAM, 360KB Floppy Drive, 1.2MB 
Floppy Drive, Monographic/Color Card, 
Parallel, Serial Port(s), 101 Key(s) Keyboard, 
8 Expansion Slot(s). $1550. 


Our System 3: Desktop AT has 
80286-10 Micro Prercessor, 80287 Socket, 
1024KB RAM, 360KB Floppy Drive, 1.2MB 
Floppy Drive, Monographic/Color Card, 
Parallel, Serial Port(s), 101 Key(s) Keyboard, 
8 Expansion Slot(s). $U50 l 


We design, build, and test for your quality assurance. 
100% IBM compatible. Complete software com- 
patibility. Excellent service and warranty. Your 
satisfection is guaranteed! 

Call us today! 

The Comtrek 
Computer Warehouse 



CEC Desktop AT Systems • 12MHz 



CEC Desktop AT Systems - lOMHz 


The Comtrek Computer Warehouse 
80 Felton Street 
Waltham, MA 02154 
t (617) 449-6988 

(617) 449-3777 
MA 1-800-527-5995 
US 1-800-527-6016 

Masiercard/Visa Accepted. 
Government, school purchase orders welcome. 
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P R () I) I' C T I V I 1 Y 


■ ROBERT L. HUMMEL 


PC TUTOR 



How the EGA makes slowpokes out of many systems; hard disks picking up bad vibrations; 
blurry mono text with the CGA; why assembler macros are useful, but confusing. 


MACROS IN ASSEMBLER 

I’m just starting to leant assembly lan- 
guage, and I find the productivity articles 
informative and helpful. I have one ques- 
tion, however, regarding the programs you 
print. Why don’t the programmers use 
macros in their programs? They would 
seem to be more logical in some eases. 

Jon L. Anderson 

Virginia Beach, Virginia 

In common use among computer owners, 
the term macro has come to mean any 
method that allows repetitious tasks to be 
abbreviated. Keyboard macros let you use 
simple key combinations, like Alt-A. to 
substitute for lengthy sets of commands 
and text. Some applications have a macro 
language that is sophisticated enough to 
allow conditional statements and opera- 
tions that branch depending on user input . 
Macros are used in assembly language 
programming for many of the same pur- 
poses: to communicate with MASM, the 
assembler program, and to save the pro- 
grammer time. 

Using macros can save time and make 
assembly programming easier by making 
a cryptic sequence of machine instructions 
somewhat self-documenting. A single pro- 
grammer using a set of personally devel- 
oped macros can recognize a significant 
increase in efficiency. Large groups of 
programmers, working on a single pro- 
ject. can use a library of macros to in- 
crease compatibility of their individual ef- 
forts. So macros in assembler, on the 
whole, appear to be a desirable thing. 
Why. then, don’t ive use them in PC Maga- 


zine’s Productivity section? 

Since macros are abbreviations, they 
must be used only when the full meaning is 
clear. For many readers, assembly lan- 
guage is difficult enough to understand 
without having to learn a nev,' and possibly 
different set of abbreviations for each pro- 
gram. 

Sometimes, however, a substitution- 
type macro makes reading source code 
easier. For e.xample, the character 13, 
when printed, causes the cursor to return 
to the left side of the screen . Often the mac- 
ro name ' 'CR' ' ( which stands for carriage 
return) is used to represent this character. 
Similarly, the character 10, a line feed, is 
represented by ‘ ‘LF. ’ ’ Thus, by substitu- 
tion, you get the statement 

MSG DB "Error 1”,CR,LF 

Macros are not limited to such simplic- 
ity, however, and can be amazingly com- 
plex. Macros can take arguments, loop. 


■ Macros in assembler, 
on the whole, appear to be 
a desirable thing. Why, 
then, don’t we use them in 
PC Magazine's 
Productivity section? 


repeat, nest, and allocate storage. The 
more complex a macro, the more likely it is 
to confuse both the reader and the staff at 
the magazine who must test and under- 
stand the code. 

If enough macros and substitutions are 
used, the assembly code will become ver- 
bose and read like a high-level language. 
But the structure will remain the same. 
There should be no shame in programming 
in assembler and having it appear that 
way. Creating macros that are as complex 
as subroutines is a challenging and worthy 
accomplishment, but use restraint if you 
want your code to be read and understood 
by others. 


ENVIRONMENT STRINGS 

I want to use an environment variable that I 
set to either YES or NO to conUol flow in a 
batch file. I’ve tried several methods, but 
none of the logical combinations seem to 
work. It seems to me that there should be a 
way to test environment strings in batch 
files. 

Tom Grahn 

Westmont, Illinois 

Although not prominently featured in the 
DOS manual, there is a known and reli- 
able method for using environment strings 
in batch files. To identify a string as a vari- 
able name, you Just enclose it between per- 
cent symbols. When the batch file is exe- 
cuted. the string stored in the environmem 
will be substituted for the variable. To 
demonstrate, put the variable TUTOR into 
the environment by typing the following 
line at the DOS prompt: 
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SET TUTOR=YES 

I 

I Be sure to leave no spaces on either side of 
the equals symbol. Now create a batch file 
to test the value stored in the environment 
by entering the following lines at the DOS 
prompt. To create the Ctrl-Z ( “Z), press 
the F6 key or press and hold the Ctrl key 
while tapping the Z key once. 

COPY CON TUTOR.BAT 

IP %TUTOR%«YES ECHO TUTOR WAS YES 
IF %TUTOR%=»NO ECHO TUTOR WAS NO 

I 

DOS should reply ' ' / File! s) copied. 
Now e.xecule the batch file by typing TU- 
TOR and pressing the Enter key. If all went 
well, you should see the mes.sage "TU- 
TOR IV/tS YES' ' . Now change the value of 
the variable by entering 

SET TUTOR=NO 

When you execute TUTOR again, the mes- 
sage ■'■TUTOR WAS NO" isdisplayed. 


BOUNCING HARD DISKS 

I purchased an IBM PC-XT with a 20MB 
hard disk and an NEC 3550 printer about 2 
years ago. All the equipment is mounted 
on a desktop workbench, and during a 
printout, the computer sits idle except for 
an occasional hard disk access to get text. 

The 3550 is a noisy beast, but worse 
than that, the vibration the machine puts 
out is tremendous. After reading the PC 
Magazine issue on hard disks (June 9. 
1987). 1 have become concerned about this 
vibration. Could the printer be bouncing 
the hard disk head over the magnetic medi- 
um to the point of possible destruction? Is 
there a means of inhibiting the vibrations? 
Would a printer enclosure help? 

Paul K. Johnson 

Aurora. Illinois 

Printers (such as the NEC 3550) that use 
mechanically driven print heads do pro- 
duce significant amounts of noise and vi- 
bration while operating. The print heads 
are moved rapidly between character lo- 
cations and must be slopped abruptly be- 
fore the character is hammered onto the 
paper. Large motors are employed to 
move to the left and right margins, some of 
them drawing as much power as a small 
air conditioner. The resulting movement 
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cun often rock the entire printer. 

There is no doubt that the vibration 
from a printer is potentially hazardous to 
the health of your hard disk. The magnetic 
platters in the hard disk .spin at between 
3,(XX) and 3,600 RPM and develop an 
amazing amount of gyroscopic inertia. As 
long as the computer is kept .stationary, 
this property produces no physical ill ef- 
fects. But if it is moved, each action pro- 
duces a reaction that puts strain on the 
spindle and bearings inside the disk. In ad- 
dition, the heads can bounce, affecting 
alignment, and in severe cases may actual- 
ly contact and damage the disk surface. 

A .soundproofed enclosure cuts down 
on the noise produced by the printer, but 
does little for the vibration problem. Plac- 
ing a thick, rubberized pad underneath the 
printer will cut down on the shock trans- 
mitted to the workbench, hut may cause 
problems with inadequate ventilation. The 
safest solution is to move the printer to an- 
other location where the vibration won't 
be conducted to the hard disk. 


OFF-COLOR MONITORS 

My computer has an IBM CGA-compati- 
ble color card driving a monochrome mon- 
itor via the composite video jack. Unfortu- 
nately. when I run some software 
applications, a color card is detected and 
the result is a combination of unreadable 
and washed-out text. Is there any way to 
ensure clear monochrome displays with a 
color card and composite monitor? 

John W. Carrier 

Avon. Connecticut 

The ColorIGraphics Adapter (CGA) is the 
only IBM video card available for the PC 
that offers both an RGB (red, green, blue) 
digital output and a composite video out- 
put, IBM's intent was to provide a method 
for coupling the output of the CGA to a 
home television set through an RE modu- 
lator, as early video games did. The video 
output is a standard composite mono- 
chrome signal with the color information 
encoded in the ' colorburst. ' ' 

The CGA card requires a color moni- 
tor, which costs about $350. Monochrome 
monitors were, and still are, inexpensive 
by comparison. Digital monochrome mon- 
itors, however, like those that connect to 
the IBM Monochrome or Hercules graph- 


ics cards, will melt and burn up if connect- 
ed to a CGA card. Don't try it.’ Mono- 
chrome monitors designed to work with a 
composite input and selling for under $100 
were seen as a low-cost wav to have the 
best of two worlds. They saved money 
while allowing CGA graphics displays. | 
But the CGAI monochrome composite 
combination has a few drawbacks. If the \ 
colorburst signal is active, the screen often 
becomes blurred and fuzzy. In addition, | 
certain color foregroundibackground 
combinations may not show up in mono, 
even if they appear fine in color. j 

Because there are so many ways to ere- . 
ate screen output, there is no general-pur- ! 
pose method that will prevent software ■ 
from using colors when writing on the ■, 
screen. Characters placed on the screen . 
through the BIOS can be trapped and 
changed to monochrome, but programs 
that write directly to screen memory will 
still succeed in creating unreadable dis- 
plays. And applications that reset the vid- I 
eo mode based on the presence of a CGA 
will inevitably reenable the colorburst . 


EGA DOLDRUMS 

I have two AT clones at work. The first has 
a Hercules monochrome graphics card and 
a 20MB hard disk rated at 80 milliseconds. 

The second has an NEC GB- 1 EGA card 
and a 40MB hard disk rated at 40 ms. Oth- 
erwise. they are identical. 

When I list a typical directory on both ' | 

disks, the screens display faster on the first 
AT, the one with the slower hard disk! The 
second AT also takes longer to boot, from 
either a cold start or a Ctrl-Alt-Del restart. 

Are the color monitor and EGA board 
slowing down the screen output? 

Larry Neinstein 

Studio City, California 

On a system that contains a Monochrome 
Display Adapter (MDA ), Hercules Graph- 
ics Adapter (HGA), or ColorIGraphics II 
Adapter (CGA), the program code that 
produces the characters on-screen is con- 
tained in the main BIOS chip on the moth- 
erboard, The speed trf the display is con- 
trolled by how well these routines are 
written and is generally independent of the 
manufacturer. Because of differences in 
design, the monochrome monitor will ap- 
pear faster than the CGA . 
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The Enhanced Graphics Adapter 
(EGA), however, is a horse of a different 
color. Precisely because it has enhanced 
capabilities, the EGA card tends to he 
slower: power does not come without a 
price. Because of the added complexity, 
many more parameters must be checked 
and calculations made. 

To implement this new hardware, the 
EGA comes with its own e.xtension ROM 
on the adapter card that replaces the BIOS 
video routines. The ROM contains new 
code that is executed every time a video 
call is performed. The situation is aggra- 
vated for cards that emulate modes other 
than EGA. In addition to the normal tests, 
these cards must constantly ask if they are 
in a special mode, and if so. how to handle 
it. The result is video doldrums. 

Adding further frustration is the addi- 
tional delay caused by the POST (Power- 
On Self Test) for the adapter that is per- 
formed when the PC is turned on. Usually 
this test is performed only for the initial 
power-on and ignored for warm boots. But 
some manufacturers' versions of the EGA 
may take slightly longer because of a bug 
that forces the PC to cold-boot each time. 
(See “Achieving the Standard: 12 EGA 
Boards." PCMagazine. August 1986.) 

Because each manufacturer writes its 
own BIOS, the quality of the EGA code 
varies greatly. The subjective speed of a 
PC is overwhelmingly influenced by the 
performance of the video system. Poor 
I code, badly implemented, can make even 
80386 machines appear to slow to a crawl. ; 
I This is exactly the type of situation 
where a comparative benchmark program 
I like the PC Labs Benchmark Test comes in 
I handy. These tests, available for down- 
loading free of charge from the IRS. will \ 
give you a dear indication of the perfor- 
mance of each of your video subsystems. j 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
1 questions about IX)S and systems in gen- 
1 eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine. 
One Park Avenue, New York, NY 10016. 
We’re sorry, but we cannot answer ques- 
tions personally. US 


unlock “Products Remo 
Copy Protection 

RUNS YOUR SOFTWARE ON ANY HARD DISK 




UNlock "copying" disk allows you to 
make "unprotected" DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform perfectly, 
as do copies of these copies. UNlock 
copies run on any hard disk, including 
Bernouli Boxes. No original required in 
drive "A". Run on any RAM disk 
simply and conveniently. Also, copy 

Guaranteed to work only 


DOS SU" programs to V/i" diskettes. 
For IBM®, PC, XT. AT, compatibles, 
256K or more, DOS 2.1 or higher. 
Back-ups don’t require tedious un- 
installs, and reorganizing your hard disk 
doesn’t result in your software calling 
you a thief! Back-ups are as easy as 
the "COPY" command in DOS. 

with programs below: 


UNLOCK" ALBUM "A" PLUS 


$49.95 

(PIm 54 ship hanJImi: t’fdfrv SIO) 


• dBASE III & JBASE III PLUS'" (1. 0) 


• LOTUS l-2-}'"(l.A. l A*. 2.0, 2.01) 

• FRAMEWORK & Il~ ( l.O) 


• IBM WRITING ASSISTANT'" (1.0, 2.0) 

• CH.ARTMASTER (6.1, 6.2) 


• IBM RLING ASSISTANT'" (1.0. 2,0) 

• SIGNMASTER'- (5.1 ) 


• IBM RElXmTING ASSISTANT’" ( 1.0, 2.0) 

• FASTP.A(:K’“(5.3) 


• GRAPHWRlTER’-(4 3. 4.31) 

• HARVARD TOTAL 


• REALIA COBkU'" (1.2, 2.0) 

PROJECT MUR.'"{1. 10) 


• MULTILINK ADVANCED'" (3.02, 3,03) 

• THINKTANK'** (2.0, 2.1) 


• IX3LLARS & SENSE'" (2.0) 


UNLOCK’" ALBUM "B” PLUS 

$49.95 

(Plus S4 ship handling Fiiteign orders $10) 

• SYMPHONY’" (1. 1. 1,2) 


• MICROSOFT WORD’" (1,15, 2.0, 2.01) 

• CLIPPER'" (THRU WINTER ’85) 


• PFS: ACCESS'" ( 1984, C) 

• LOTUS 1-2-3 REPORT WRITER'" ( l.O) 


• PFS: PLAN'" (Tandy, B. C. 2.00) 

• Dk^UBLEWS'-IALL) 


• PFS WRITE’" (Tandy, 1.0'. l.Ol, C. 2.00) 

• smARTWORK'" (1.0 Rev. 8 


• PFS: REPORT'" (Tandy. 1.00. B. C) 

thru 10. l.l. 1.2 Rev 3) 


• PFS RLE'" (Tandy. B.C) 

• DISK OPTIMIZER '"(1.4.15) 


• DATABASE MANAGER II — 

• MANAGING YOUR MONEY'" (.ALL) 


THE INTEGR.ATOR'"(2.0. 2.02) 


UNLOCK’" ALBUM "D" PLUS 

$74.95 

(Plus f4 ship liiti.llinK Ktreign orders $10) 

• dBASE III &. dBASE III PLUS’" ( 1 .0) 

• 

LOTUS 1-2-3'" 

• FRAMEWORK & IT" ( 1.0) 


(1 A. l.A*. 2,0, 2.01) 

• CLIPPER'" (THRU WINTER ’85) 

• 

LOTUS 1-2-3 REPtmT WRITER'" (1.0) 

• FASTBACK’"(5.3) 

• 

DOltBLEDOS'" (ALL) 

• t HARTM.ASTER’-(6.I. 6.2) 

• 

HARVARD TOTAL PROJECT MGR.’" (1,10) 

• SIGNMASTER'" (5.1) 

• 

MANAGING YOUR MONEY'" (ALL) 

• DCULARS &. SENSE'" (2.0) 

• 

THINKTANK'" (2.0. 2.1) 

• SYMPHONY’" (1.1. 1.2) 

• 

MICROSOFT WORD’" (1.15. 2.0. 2.01) 


$159.95 


Nim . the mo%t <.t»iTiprrhfnMvr citpy pn>t«xtion r«rmi>val prttKram we've ever treated. 

UNLOCK’" MasterKey * Intrtrductorv Price iPiusSS. 

Brcak> (»ver eijthty prnj{rams including Ltitus I -2- V*". Symphony'*', PCIFCX'US’“. AUTOCAD'**. 
REnPC>.'\RD'*'. CAP''*. Clipper'*', and smARTWORK'** to nameju&t » few. In addition, K^ncric 
copy Husrers for ProLi>k'*'and Sujxt Lixk'** have been included With MaMerKey. you tan break many 
more prt>Krams than before. Master Key, fromTranSet Systems, Rives you UNltxk'sstdid performance 
and more. 


CHOICE OF THE CRITICS! 


"UNltKk has two particularly 
i V i nl ia endearmR characteristics: It works, 

and works simply. 1 was able to quickly produce 
unprotected copies of Lotus 1-2-3 release 2, 
Symphony l.l. MicroseXt Word 2.0. dBase III 1.1, 
and Framework 11. These copies performed 
flawlessly, as did copies of these copies.” 

Christopher O'Malley 
PERSONAL COMPUTING, April '86 


BYTE "UNlock 4.7 defeats the latest Prolock and 
SuperLock type of copy protection scheme. It's 
menu-driven and works fine on the programs it’s 
suppose to work on: Lotus 1-2-3, dBase 111, 
Framework, Symphony, Paradox and several others.” 

Jerry Poumelle. BYTE. Feb. ‘86 

RtVommt'nJt'ii hv tlu‘ iilitdri of- 

PERSONAL COMPUTINC; 

"The Best Software Utilities for Under $100" 


[j h "Because copy protection can interfere 
C9B with the ability to back upa hard disk, business- 
oriented users may prefer programs like TranSec’s 

UNlock scric." 

PC MAGAZINE. May 27. 1986 


ORDER TODAY ’ 

TOLL FREE: l^m.OCK 

1 - 800 - 423-0772 

IN FLORIDA: 1-305-276-1500 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 

TraJem.irk« ate the wile pr«>pertv of their respective ow-ners UNUxk » for u»e only to improve the uieabilttv of legally 
acquired and operated software. 
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raiNTERS 

HARD DRIVES 

EPSON 

LX 800 $189 

FX 86E 240 CPS, 40 NLQ 299 

FX 286E 240 CPS, 40 nlq 439 

LQ 800 180 CPS, 60 NLQ 429 

LQ 850 479 

Seagate 20mb w/contr, ST225 279 

Seagate 30mb w/contr. ST238 299 

Seagate 20 mb for AT ST4026 450 

Seagate 30 mb for AT ST4038 489 

Seagate 40 mb for AT ST251 399 

IOMEGA BERNOULLI 

I Q 1050 659 



20 + 20w/card 1925 


BERNOULLI PLUS 3450 

EX 1000 469 

OKIDATA 

182 120 CPS 229 

SYSGEN Durapack single 925 

dual cxternal/internal 1695/1395 

Mountain 20 mb drive card 489 

192 Plus 200 CPS 305 

Western Digi, 20 mb drive card 549 

Plus Hard Card 40 799 

292 Plus 200 CPS, 100 NLQ 439 

293 Plus 200 CPS, 100 nlq 575 

294 Plus 400 CPS 809 

Plus Hard Card 20 550 

Priam 60 mb AT 819 

Priam 43 mb AT 685 


393 0450 CPS 925 

Laser Line 6 1450 

TOSHIBA 

321 SL 180CPS,60NLQ 499 

351 II 300 CPS, 100 NLQ 859 

34 1 SL 180 CPS, 72 NLQ 659 

351 Color 240CPS,100NLQ„, 1025 

NEC 

2200 369 

P6/P7 435/595 

P5XL/P9XL 850/1050 

3550/8850 725/1020 

PANASONIC 

1080i Model II 185 

1091 Model II 199 

1092 309 

1592 405 

1595 439 

HEWLETT-PACKARD 

Laser Series II 1795 

DICONIX 150 325 

OTC 850 CPS 1875 



Everex 1200/2400 int 89/179 

Everex 2400 external 249 

Hayes 1200/2400 289/419 

Migent Pocket Modem 169 

US Robotics 2400 direct internal 169 

Ventel Half Card 1 200 w/Crosstalk ,259 
Vental Half Card 2400 w/Crosstalk ,, ,359 

Ventel 1200 Plus 239 

Ventel 2400 Plus 359 




AMDEK 

410 $145 

Color 722 435 

PRINCETON 

MAX12 149 

HX12 419 

HX12E 459 

HX19 415 

Ultrasync 519 

IBM 


Mono 850 

$199 

449 


515 

Color 85 i 4,.' 

NEC Multisync 11 

1150 

549 


NEC Multisync Plus 849 



$209 


379 


99 

Crosstalk XVI ., 

99 

DBase III 

389 

DBXL 

89 

Enable 2.0 w/Perspective 

379 

89 


199 


329 


349 

IBM Display Write IV 

289 


309 


109 

Managing Your Money 3.0 

125 


229 


329 


129 


, 269 


119 

Office Publisher 

589 
259 


399 

PFS Prof Write 

119 

PFS Prof File,,,, 

145 


99 

R Base System V 1.1 

419 

Revelation 

575 

Super Calc IV 1.0 

Symphony 1.2 

Ventura Desktop Publishing 

269 

439 

519 

149 


199 


239 

Wordstar Pro 4.0 

239 

TAPE DRIVES 


$550 


635 

Genoa Galaxy 60 mb internal... 

799 

929 

Achives 40 mb internal 

359 

895 


949 


575 

external 

650 


Pnces Subject To Change p,,, Qrders Call: 1 -800-438-6039 
For Shipping Call: 404-860-6905, For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 

BULLDO 



COMPUTER PRODUCTS 


IncorporMted m» Georfflt Micro 




NEW YEAR! 



PERSONAL SYSTEM/2 

Model 30 w/2 floppy $1250 

Model 30 w/1 floppy 


TURBO XT 

8 mhz, 1 floppy, 640K, AT style key- 
board, game port, clock calendar, mono- 
graphics card, mono monitor $750 

Coior System add $150 w/20mb 
add $279, w/30 mb add $299 


&20 mg 1725 

Model 50 2695 

Model 60 - 40/70 3795/ 

4595 

Model 80-40/70 5250/ 

6175 

IBM AT 339 3695 


CLUB AT 

10 mhz, 1.2 floppy, 1 mb Ram memory, 
hi res, monographics, monochrome 
monitor, clock calendar.... $1195 
Color system add $150 
w/30 mb add $450, w/40 
mb add $399 

LAPTOPS 


COMPAQ 

386 Desk Pro 40/60/130 

$4599/5575/6950 

286 Desk Pro 

12 mhz CALL 


NEC Multispeed,,,, 
NEC Multispeed EL, 

Toshiba 1000 

Toshiba 1200 

Toshiba 3100 

Zenith 2 Drive 

Zenith w/10 mg,,.. 


$1425 

...1695 

825 

2395 

3295 

...1695 

.2695 


Compaq II Model 

IV 2879 


AT&T SYSTEMS 

6300 


Compaq Port. 386 

Model 40/100 
5999/7399 

Compaq III 

20mb/40mb 3695/ 

4195 


2 Drive System $1225 

20 mb System 1450 

30 mb System 1475 

Upgrade to 640K 50 

Systems include Keyboard, Bit 
Image Graphics. Green Monitor, 
256K DOS, and On-Board Clock 
Calendar. 


AT&T Color Monitor 675 


GRAPHICS CARDS T 


EVEREX MICRO ENHANCED $135 

EVEREXTHE EDGE 189 

GENOA SUPER EGA/SUPER 

EGA HI RES 225/275 

GENOA SPECTRUM 139 

HERCULES GRAPHICS 181 

HERCULES IN COLOR 289 

ORCHID TURBO EGA 459 

PARADISE Auto Switch 480 199 

QUADRAM EGA PLUS 169 

QUAD PRO SYNC 309 

SIGMA COLOR 400 299 

NECGB-1 Multisync 259 

STB CHAUFFEUR HT 169 

STB Multi Res. 480x640 259 

VEGA DELUXE 239 


MULTI FUNCTION BOARDS 


AST Advantage w/128K $299 

AST Advantage Premium w/512K 449 

AST 6 PACK PLUS w/384K 164 

AST 6 PACK PREMIUM w/256K 199 

AST 5251-11 PLUS 449 

AST RAMPAGE 286 320 

AST HOTSHOT 339 

EVEREX MAGIC CARD II w/384K 175 

EVEREX MINI MAGIC w/o K 59 

FAST 88/V20 w/Switch 89 

INTEL Above 286 w/512K 319 

INTEL Above PS286 w/512K 349 

INTEL Inboard 386 w/Adapter 1290 

IRMA BOARD II 699 

J RAM III for PC w/o K 169 

J RAM III for AT w/o K 229 

J LASER PLUS PC/AT 489/589 

ORCHID JET 386 w/adapter 975 

ORCHID PC Net Starter Kit 735 

ORCHID Tiny Turbo 286 269 

ORCHID Ramquest 50/60 w/2mb 659 

ORCHID Twin Turbo 409 


MICE &MlSg 


GENIUS MOUSE w/Dr. Halo $63 

MICROSOFT MOUSE 

w/PC paint brush 119 

MOUSESYSTEMS MOUSE 105 

LOGITECH MOUSE C7 Plus 74 

IBM SYSTEM II MOUSE 85 

KODAK DATA SHOW w/Cooling Fan....750 

MICROFAZER w/8K 129 

MICROFAZER II w/64K 239 

MATH CO-PROCESSORS CALL 


Sales Hot Line 1 - 800 - 438-6039 




We accept VISA, 
MasterCard. 
American Express 


3241-E Washington Road • Martinez, Georgia 30907 

Incorporated as Georgia Micro 
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P( iuhs 
Special Report 


WHY NOT GIVE 
PC MAGAZINE AS A GIFT? 


A subscription to PC Magazine is a gift 
that will bring your colleagues, friends 
or clients important information about 
products to help them make the most 
effective product selections for their 
IBM/MS-DOS standard system. 

Every issue will bring them compre- 
hensive comparative product evalua- 
tions based on testing in the PC Labs, 
the publishing industry’s only testing 
laboratory for IBM and compatible PC 


hardware and software. Plus, they’ll 
learn about short-cut routines, applica- 
tions and power tips to help them work 
smarter with their system. 

PC Magazine, the one business gift 
that’s right to give all year long! Act 
today and give one year (22 issues) of 
PC Magazine for only $29.97— a saving 
of 54% off the regular single-copy price 
of $64.90. 


r, 




MAGAZINE 


P.O. BOX 51524 


CO ' 
80322-1524 ^ 
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■ FRANK J. DERFLER, JR. 

1 

COJNECnVITY 


CUNIC 


Overnight file-serving from a DEC VAX; industrial-strength LANs for noisy factories; 

receiver overruns and thwarted escape sequences; DOS batch file primers. 



BATCH FILE STARTERS 

In several of your articles on LANs, you 
stress the need to understand how to write 
DOS batch files. We see how batch files 
make the network easier to use, but we 
don't understand all the percent signs, 
greater-than signs, and other symbols. Can 
you point us toward a good book, course, 
or other method of learning how to write 
batch files? 

William Deloney 

Phoenix. Arizona 

For starters, the Productivin section of ev- 
ery issue of PC Magazine contains exam- 
ples and explanations of batch files de- 
signed for all kinds of jobs. Over time, 
these columns provide the best program- 
ming examples available anywhere. 

However, since you are looking for ma- 
terial organized according to a lesson 
plan. I have several suggestions. First, be 
careful when you buy books on DOS. 
Stand at the book rack and take time to 
look at the level and style of the books. 
There are several good ones. One you 
might choose is The MS-DOS Handbook. 
written by Allen King and published by Sy- 
bex. Van Wolverton' s original book. Run- 
ning MS-DOS, is also a good starting 
point. Despite its alluring name. I was dis- 
appointed by Tricks of the MS-DOS Mas- 
ters, written by Angermeyer et al . and pub- 
lished by Howard W. Sams. It has great 
shelf appeal (even at $24.95). but we sel- 
dom firu! answers to our questions in it. 

But overall, books are a dull way to 
learn DOS. Two other alternatives are 
more expensive but aho more effective. 


Learn-PC Video Systems (tel. (BOO) 
LEARN -PC) markets a package of three 
videotapes called DOS for Hard and Flop- 
py Disk Users with several good sections 
on hatch files. The package includes dem- 
onstration disks and guidebooks that are 
used along with the taped presentation. 
Five hours of instruction plus practice 
make saviy DOS users out of novices. 

Once you buy the tape set. you can use it 
over and over again to train new people. 
That's good because it costs $895 in VHS 
or Beta format. 

A much less expensive aid is a clever 
program from Boston Documentation De- 
sign (tel. (617) 965-5399). Its BOSTON 
.DOC for MS-DOS is a memory-resident 
program that (the manufacturer claims) 
equals a 250-page reference manual. For 
$34.95 (and the loss of I20K). you get an 
on-line reference with fast lookup, excel- 
lent explanations, and cross-references 
that is always handy when you need 


■ Once you buy the DOS 
tape set, you can use it 
over and over again to 
train new people. That’s 
good because it costs $895 
in VHS or Beta format. 


//. BOSTON.DOC includes on-line expla- 
nations of the useof%, >, ». and many 
other batch file commands. We use it and 
like it. 


GARBLES AND OVERRUNS 
Fm trying to run the VAX editor EDT, and 
I keep getting parts of escape sequences on 
the screen. The data on the screen is gar- 
bled. My terminal emulation package re- 
ports that I’m getting “receiver over- 
runs." 

Randy Grimm 

Peiertwrough, New Hampshire 

A receiver overrun means that a character 
from the host computer was lost. If an es- 
cape character was lost, the remaining 
characters in the sequence are treated as 
normal data displayed on the screen. Re- 
ceiver overruns are often caused by memo- 
ry-resident software that holds off inter- 
rupts for too long. Since most high- 
performance terminal emulation software 
is interrupt driven, turning off interrupts 
for more than of a second means you 
cannot reliably communicate at speeds of 
9,600 bits per second (1,000 characters 
per second). I recommetui renaming your 
AUTOEXEC.BAT and CONFIG.SYS files 
and rebooting your PC to see if dropping 
out added drivers, environments, and 
memory-resident programs clears up the 
problem. 


HOST-INmATED FILE TRANSFER 

Your review of the DEC VAX as a file 
server for MS-DOS PCs (“Making Con- 
nections; DEC Meets DOS," PC Maga- 
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line, September 29, 1987) was very use- 
ful. I'd like to have our DEC VAX com- 
puter access a number of remote PCs and 
download files at night. Are you aware of 
any particular brands of software that 


might support this kind of thing, or would 
it be necessary for me to write a custom ap- 
plication? 

Jerome Landry 
Montgomery, Alabama 



The Closer 
Ybu Look... 
The More 
You Find! 


L ike this Russian Ddl. a coreful 
inspection of MIRROR II will 
reveal layer upon layer of 
corefuily craft^ features designed t 
provide you with the best solution to 
todoy’s and tomorrow's data communi- 
cotion problems. 

MIRfkDR II (the Crosstalk* SuperKlooe) pro- 
vides o superior reflection of the best in Crosstotk 
XVI* at a froction of the cost. MIRROR II comes com- 
plete with a superset of the Crosstolk XVI* Script languoge. This ScripKr>g copabilrty arKl 
MIRROR H's background communications mode gives you the power to fully automate 
your PC communicotior^s, ond the freedom to use your PC for other tosks while sending 
or receiving data. 

• Bockgrour>d communicotlons mode (call or answer) 

• File transfer protocols including Xmodem (Botch, CRC or Chedcsum), Crosstalk* Hoyes*, 
Ymodem ar>d Kermit 

• TerminolemulotionsforDECVT-KX)/52, IBM3101 (chorocterorblockmode), Televideo 
9X) / 920 / 925 (charocter or block mode), Adds Viewpoint, ADM-3A, Doto Generol 
D210. ANSI and Honeywell VIP7200 
• Learn mode for the oufomatic creation of outo- 
iogon Scripts 

• Full screen Wordstor-like text editor 
• Site license (the cost effective way to standordize] 

• 60-Day, No Questions Asked Mor)ey-Back 
Guorontee 

AC Toord«r,callToll-FrM: 

1 - 800 - 634-8670 

(In Hondo col 904-878-8564). Vso / MoslerCord / COO. $5.00 hr 
SNppmg ond htondbng (18 00 for COO orders) Hondo residents 
ple^ odd 5% soles tox. 

MM>Ot land SaMQon*«*tadxffiarSiorSoMOori« OwbwetgCoip 
Wfvd MdenoA ol VWinoi M nql Bmwtw Mocbm** Coip f Wfard Sby • a n giUmt d 
Mdenort oi MK»o n o IrMmtfond 7 OonrA ond CratddS XVI a<o >ogBH<«d 
>adT»orl» o> Diged Coiriiwuwt a iion* Awcoae* Iwc / Hot** • o '•goM'od •odo'na'ti 
o( t to jO MoocompiMr PnducS fee. 


MIRRORE 


336 Office Plazo Drive 
Tallohossee. Florida 32301 
Telec^ione: (904) 676-8564 
lelex) 6714280 idON 

MAROe • • dMi^^d (or uM on HIM and B0%C0 Aw 

paifeitfl«oecaRiewiin|lndii>Ang*«eMPS'2llr«|>u»- 

iwig MS- DOS / rC -005 20 or and • ne* apv 


Products such as PCTerm, by Crystal 
Point. SmarTerm 100, by Persoft, Cross- 
talk. by Microstuf, and Reflection, by 
Walker Richer and Quinn, all provide for 
unattended operation, including reception 
of files. The PC must be turned on and run- 
ning the terminal emulation software. De- 
pending on the implementation, the host 
computer may issue commands on the PC 


■ I’d like to have our 
DEC VAX computer 
access a number of 
remote PCs and download 
files at night. Are you 
aware of software for this? 


by sending special character sequences to 
the communications software. If the PCs 
are remote, you will have to configure the 
modem to auto-answer. You still have to 
find or write the software in order for the 
host to dial the modem and initiate the con- 
nection. However, it is likely that a version 
of Kermit is available for your DEC hard- 
ware-and-operating-system combination . 

SOFTWARE LA^-A^ALYSIS TOOLS? 

Over the past few months you have written 
some great networking articles for PC 
Magazine. I’m impressed with the depth 
of the articles and the amount of informa- 
tion. 

The company that 1 work for writes 
networking software for the factory envi- 
ronment. The factory network poses some 
interesting problems. The problem we are 
most concerned with is elecuical noise on 
the network cables from the machines 
around the workstation. 

We would be interested in any informa- 
tion you have about noise on the network 
cables, diskless workstations, and fiber- 
optic LANs. We also need to know about 
software LAN-analysis tools. The Ether- 
net Analyzer is a little overkill for us. 

Jay Taylor 

Eden Prairie, Minnesota 
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INTRODUCING THE G/ETHERNET LA^ 

VERY STANDARD 

Plug-compatible with other Ethernet® LANs. 

VERY EAST 

And outperforms the competition every time. * 


Gateway G/Ethemet 

3Com EtherLink™ 
3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 
Novell NE-1000 w/NPOOO 
Western Digital EtherCard PLUS™ 



523KBps 


367KBps 


448KBps 


You want standards. Now the developer of 
G/Net™ one of the most popular PC LANs in the 
industry, has introduced G/Ethernet. it meets all 
the specifications of the IEEE 802.3 networking 
standard. And because it follows the stand- 
ard. G/Ethernet is plug- compatible with 
most Ethernet cards. 

You want speed. With Gateway's 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 33956 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 
gineered G/Ethernet to its maximum capacity 
so that it’s capable of handling heavier network 
loads than most other Ethernets. 

You also want expansion capabilities. So G/Ethernet is 
fully compatible with Gateway’s complete line of wide area 
communications products. Using our multi-user gateways, 
you can connect G/Ethernet users to a variety of micro, 
mini, and mainframe resources virtually anywhere in the 
world. And you can easily bridge G/Ethernet to any num- 
ber of Advanced NetWarc-®based LANs using G/Remote 
Bridge.™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN, You also get the best 
support service in the business from a total communica- 

*Perf>rmanci' srnri's txiM'd <>n lO^nodi' LAN leiti using Novell PERFURM2 benrhinark prugram. Y»ur 
actual performance will vao' with size irf LAN, mnfiguratiun. and appliratiima G^Nel, G.'Ethernel, and 
0''Rc<niitc Bridge are trademarks ef Gatewz.v CommunicaUuns. Inc, Elhemri is a registered trademark 
t>f Xerox Corp NetWW-e Is a registered trademark oT Novell, Inc EtherLink and EtherLink Plus are 
trademarks of 3C«m Corp EtherCard PLUS is a trademark of Western Digital Corp Cof^ght © I9B7 
Calewiy Communications. Inc. .All nghts reserved 


tions solutions company — support enjoyed by 
over 100,000 satisfied G/Net users, 
G/Ethernet is available from your local 
Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Use the coupon below today to send for 
OUT FREE G/Ethemet Performance Comparison 
Testing Report. See for yourself how G/Ethernet 
outperforms the competition. 

1 - 800 - 367-6555 

(714) 553-1555 in California 

Datouiay 

communications, inc. 

2941 Alton Ave • Irvine, CA 92714 

Please rush me the G/ElTtemel Performance Comparison Testing 
I as well as some more informalion un the G/Ethernet LAN. | 

I Name Title . I 

I Company | 

I Address I 

I City State Zip i 

^ Phone PCM20^ 
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DO NOT DISTURB: 

When it comes to AC power, 
computers need peace arid quiet.... 



Shield your computer and irreplaceable data from all forms of power 
disturbances including blackouts, brownouts, sags, surges, spikes and 
noise with the continuous protection provided by UPS systems from 
American Power. 

• For file servers, UNIX, CAD and PC applications 

• Ultra-compact desktop design for easy placement 

• Phase-synchronous transfers for the smoothest and most 
consistent switchover possible 

• Models available from 300 to 1200 Volt Amps for computers 
from micros and supermicros to minis 

American Power Conversion Corporzrtion 

89 Cambridge Street • Burlington, MA 01803 • 617-273-1570 

Unix is a irademark of AT&T Bell Labs 
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Mr. Taylor, you take a chance with either 
Ethernet orARCnet in the factory environ- 
ment. Double-shielded coaxial cables are 
available, but if reliability is what you seek 
( and what your clients should be willing to 
pay for), then fiber-optic products from 
C^enoll (Codenet). Pure Data {ARCnet), 
and Protean (ProNET-IO p320x) are the 


■ You take a chance with 
either Ethernet or 
ARCnet in the factory 
environment. Double- 
shielded coaxial cables are 
available, but fiber optics 
is more reliable. 


right answer. See my reviews in ' 'Making 
Connections: Fiber-optic LANs" fPC 
Magazine, January L2, /988y 

In ' 'Making Connections: IAN Analyz- 
ers" (PC Magazine, December 22, 1987), 
we reviewed LAN analysis tools, including 
SCom's EtherProbe Network Utility, a 
software product for analysis of Ethernet 
networks. See ' 'Equipping Your Netaork: 
The LANstation Alternative' ' fPC Maga- 
zine, May 26. 1987) for the full rundown 
on diskless workstations. You are going to 
force me to publish a ' 'Connectivity In- 
dex. ' ' 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we're unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler's box named CON- 
NEirriVITY CLINIC). 
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PC Magazine's Direct Marketing 


Connection 


and Services 



bi. 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because it's con- 
venient, because you know 
, exactly what you want and 
don't need any 
hand-holding. 


The following : 

special section, '1'- ; 

PC Magazine's Direct ] a 

Marketing Connection, i ^ ^ 

is what you've been ■ ^ ^ 
demanding. It connects 
you with the direct mar- ■ 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 


‘Start h Study, luly WHf> 



COMPLETE 12 MHz 
ZERO-WAIT 286 SYSTEM 

WITH 32MB HARD DRIVE! 



STANDARD FEATURES INCLUDE: 

■ 12" High Resolution Amber Screen 
TTL Monitor with Tilt & Swivel 
base. Easy on the eyes! 


I Heavy Duty 200W Power Supply. 

I Real Time Clock/Calendar with 
Battery Backup. 

1 512K Memory expandable up to 
1MB on the Motherboard. 

I Hard and Floppy Drive Controller. 

I Serial and Parallel/Printer Ports. 

|■^-■1.2MBHigh 

Capacity Floppy 
Drive. 

— ■ 32MB hard drive. 


I High Resolution 
Monochrome 
Graphic Card. 

I FCC approved. 

And More! 


Can you believe it? Ifes you can! 

32 MB hard drive. 12 MHz ZEIRO Wait State. Fully AT 
compatible. Our complete ’286 system ready to plug in and 
fly right out of the bood At the amazing price of only 
1,296.00! 

How is it possible? By buying direct from the manufac- 
turer that’s how. ZEOS International offers you the finest, 
best-backed fully AT compatible systems available ... at 
factory direct prices. 

We think you’ll agree, this is the very best value you’ll 
find anywhere. 

Compare not only our features but 
the ZEOS* Customer Assurance Pro- 
gram as well: 1. Full refund within 30 
days if you are not absolutely satis- 
fied. 2. One full year Umited warranty 
on parts and labor. 3. Federal Ebcpress 
replacement of any failed parts for 
your first year of ownership. Call for 
complete details! 


And every ZEXDS* system is fully assembled, burned-in 
and tested in our own laboratories. We would like to build 
one for you. Give us a call today! 

OTHER ZEOS OPTIONS: 

■ Basic System Only: Everything except a hard 
drive. $996.00 

■ Complete 77MB hard drive system! Only $1,696.00 

■ BXjA Upgrade. 14" EXJA color monitor with ZEXDS 
Super^A card. Fully tested. Add $495.00 

■ Many other drives and op>tions available. Call 
for details. 

NEW! ZE0S» '386 Moriiefboank! 

ZBOS^ 80386 motherboards, 16 or 
20 MHz, Zero-Wait state. Up to 
16MB of 32-bit memory on board. 
Hus on board captions include 
tek 1167 Math Co-processor, 80387, 
80287, FDC and SCSI HDC. Ideal for 
upgrades and OEM systems. Only 
$1396.00 


■ ONLY 

$ 1,295 




. r r 


AT ht ■ rrgisUml tradrmvk 
of IBM CorporalKin 
IHielorurrmcy fliK-lua 
tioru and otlM^r factors 
bt*y(>nd inir coniml. pntrs 
are Mibjrct to chanRc 
without notice 


In Minnesota Call: 612-633-4591 
FAX Orders Dial: 612-633-2310 


ORDER NOW TOLL FREE 
800423-5891 


ZEOS 

INTERNATDNAL. LTD 

530 5th Avenue NW. Suite 1000 
St.Paul.MN 55112 


80286 CPU Zero- Wait State Moth- 
erboard with 8 I/O slots and socket 
for 80287 Math Co-processor. 
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★ NEC MULTISPEED* * 

MultiSpeed EL 1549 

* NEW Mullitpeed HD with 20MB 2599 * 


★ LOTUS ★ 

SYMPHONY IS'TWIth Any Laptop 399/349 
METRO 3.5 "/With Any LapTop 69/49 



★ TOSHIBA ★ 

T31 00/20 

With LOTUS Symphony & Metro 29 

★ SHARP FAX MACHINES ★ 

SHARP UX-30/UX-80 699/1099 

SHARP FO-150/FO-210 999/1199 


★ PLUS HARD CARD 20/40 . . . 525/775 ★ TOSHIBA 321SL/341SL . . , 479/649* 


SYSTEMS 


PRINTERS 


MONITORS 


DISPLAY CARDS 


AST PREMIUM 286/80 1299 

Other Models CALL 

NEC Multispeed EL 1549 

MultiSpeed HH w/20 MB 2599 

NEC 1200 Int Modem 329 

With Laptop 300 

NEC Carrying Case 89 

With Laptop 70 

Extra Nicad Battery 89 

With Laptop 70 

TOSHIBA T1000 799 

T3100/20 With Carry Case 2849 

w/ LOTUS Symphony & Metro 2949 
Toshiba 1200 Bd Int Modem . . 329 

With Laptop 300 

Toshiba Floppy Link 169 

With Laptop 150 

T3100 Numeric Keypad 90 

With Laptop 80 

Brooklyn Bridge 99 

With Laptop 80 

Laplink/with leiptop 99/70 

WYSE 286 CALL 

WYSE 386 CALL 


DRIVES 


* All Drives Shown Are Internal * 
FUJITSU/TEAC 90 day warranty 

360k/1.2 Mb 99/129 

Grey Face Plate - Add 5 

SEAGATE: For PC/XT HALF HT 

40 MB 1/2 Ht 40m8 w/conl, cables & 
partitioning software 429 

* PRO KIT 20/30 MB . . . 275/295 * 
Fully Pretested, PRO KIT includes 
controller, cables, detailed & 
illustrated 100 page manual and 
format/utility sw One year warranty 
PC/XT Mtng Kit & Filler Plate . . 10 

* For AT w/partHlonlng soltware * 

* 40 MB HaH Ht 40 ms 379 * 

AT Mounting Kit 10 


ALPS PRINTERS 

* ALO 200 Color, Narrow 

18 pin. 200/100 cpS $419 

24 pin. 240/120 cps 479 

* ALO 300 Color, Wide 

18 pin. 200/100 cps 619 

24 pin. 240/120 cps 679 

Tractor ALQ200/300 75/95 

Ribbon ALO Black/Color . . . 15/20 

* P2000 6 pin, 250/125 cps. Wide 

Ser & Par w/Tractor 699 

* P2100 18 pin, 400/200 cps. Wide 

Ser 5 Par w/Tractor 1129 

* P24O0 Color. Wide w/Tractor 

18 pin. 250/125 cps 929 

24 pin. 360/180 cps 979 

CITIZEN 15/25 299/369 

Sheet Feed/with Printer . . . 170/140 

* DICONIX 150 InkJet Parallel * 

w/3’ custom cable 319 

With any LapTop 299 

* NEC P2200 'Par 349 * 

* P-6 Par 419 * 

* CP6 Color - Par 499 * 

* P7 - Par 589 * 

* CP7 Color - Par 869 * 

Uni-Di Tractor for P2/P6 60 

Bi-Di Tractor for P2/P6 160 

Uni-Di Tractor for P3/P7 80 

Bi-Dt Tractor for P3/P7 170 

Cut Sheet Feeder for P2200 . . . 120 
Cut Sheet Feeder for P2/P6 . . . 230 
Cut Sheet Feeder for P3/P7 . . . 290 

* OKIDATA 192 PLUS IBM . 325 * 

* 193 PLUS IBM 465 * 

PANASONIC 10801/1092 1 159/299 

* 1592/1595 369/419 * 

* QUAOLASER LS1101 .... 1999 * 

* TOSHIBA 321 SL 479 « 

* 341 SL 649 * 

KENSINGTON Printer Stand ... 20 

* with Printer 10 * 


* LOGITECH AutoSync 499* 

With Logitech EGA w/Mou$e Port. 

LogiMouse & Paint Show 699 

With Genoa HiRes 709 

With Paradise VGA Plus 659 

With Vega Deluxe 7l9 

MITSUBISHI Diamond Scan 499 • 

With Everex ME Deluxe 659 

With Genoa HiRes 709 

With Paradise 480 649 

With Paradise VGA Plus 759 

With Vega Deluxe 719 

With Vega VGA 839 

• Diamond Scan Till 6 Swhral 15 * 

* NEC Multisync 1401 529 • 

With Genoa HiRes 739 

With Paradise VGA Plus 789 

With Vega Deluxe 749 

With Vega VGA 859 

• NEC Multisync Plus 869 * 

With ATI VIP 1169 

With Genoa HiRes 1079 

With Paradise VGA Plus 1129 

With Vega VGA 1199 

•SONY131lCR-13"TrinltronColor* 

• Remote TV 6 RGB Monitor 449 * 

Sony 1311 to IBM Cable 20 

* SONY Multiscan 1302 599 * 

With ATI VIP 699 

With Genoa HiRes 809 

With Paradise VGA Plus 859 

With Vega Deluxe 819 

Sony 1302 to IBM Cable 20 

Sony 1302 to Mac II Cable 30 

TAXAN 770 MultiViSion plus . . 479 

With 557 Gold Card 639 

With Everex ME Deluxe 639 

With Genoa HiRes 689 

With Paradise 480 629 

With Vega Deluxe 699 

With Vega VGA 799 

ZENITH ZCM 1490 Flat Screen 649 
With Zenith Z-449 1049 


ATI EGA Wonder Enhanced ..249 

With Multi Scan Monitor 200 

ATI VIP/with Monitor 349/300 

BOCA EGA/wrth Monitor . 179/140 
EVEREX Micro Enh Deluxe ... 199 

With Multi Scan Monitor 160 

GENOA SuperEGA HiRes . . . 259 

With Multi Scan Monitor 210 

LOGITECH EGA Card & Mouse 299 

With Multi Scan Monitor 250 

NEC Multisync GB-1 349 

With Multi Scan Monitor 300 

PARADISE AutoSwitch 480 ... 199 

With Multi Scan Monitor 150 

Paradise VGA Plus 309 

With Multi Scan Monitor 260 

TAXAN 557 Gold Card 199 

With Multi Scan Monitor 160 

VIDEO-7 Vega Deluxe 249 

With Multi Scan Monitor 200 

Vega VGA/wilh Monitor . . 379/330 

ZENITH Z-449 449 

With Multi Scan Monitor 400 


KEYBOARD/MOUSE 


KEYTRONIC 101 Keys for IBM PC. 
XT. AT with Function Keys on top 
row. separate Cursor Control 
Keypad and Numeric Keypad . . 99 

LOGITECH: Bus orSer 89 

All Logi Mice include PLUS Software 

• PS/2 Mouse 79 * 

Publisher Mouse; Ser or Bus .. 139 

LogiPaint/LogiCadd 25/55 

MICROSOFT MOUSE 

* With Paint Brush 6 Show Partner * 

Bus or Serial 119 

MOUSE SYSTEMS PC Mouse 

* With Designer Popup Menu * 

*** LIFE TIME WARRANTY *** 
Serial or Bus 119 


HARD DRIVE CARDS 


BACKUP 


MODEMS 


POWER 


MOUNTAIN DRIVE CAROS 

20 MB 499 

30 MB 569 

* PLUS HARD CARD * 

20 MB • Single Slot 525 

40 MB - Single Slot 775 

WESTERN DIGITAL FILE CARO 
Includes Fastback & X-TREE sw 
20 MB FileCard 1 1/2 slots .... 399 
30 MB FileCard 1 1/2 Slots .... 429 


ARCHIVE: QIC 40. Uses DC 2000 

* 40 MB IntemN XT/AT .... 349 * 

* 40 MB External XT/AT .... 479 * 
MOUNTAIN QIC 40. Uses DC 2000 

* 40 MB Internal 379 * 

* 40 MB External 499 * 

EVEREX 60MB w/OlC 02 controller 

* Uses CT600: Int/Ext . . 629/729 * 

Uses DC600; Int/Ext 849/949 

DC 2000 Single/Box of 5 ..25/110 
CT600/OC600 One/Five . . . 30/135 


EVEREX 1200 Int w/BitCom .... 95 
2400 Int/Ext w/BitCom ...165/245 

HAYES 12006 Internal 239 

1200 External 299 

For SmartCom II Add 50 

PROMETHEUS 1200G ext .... 259 
TOUCHBASE SYSTEMS 

World Port 1200/2400 149/299 

With any Laptop 140/260 

ZOOM HC 2400 Int w/SW . . . . 149 


REPLACEMENT POWER SUPPLIES 

PC XT ISO/AT 200 Walts . . $69/99 
OATASHIELD 

300 Watts Backup 299 

* 350 Turbo Backup 449 * 

500/600 Watts Backup .... 549/649 

* NEW Solid State 3 * HI UPS * 
SS 400/700 Watts UPS .... 649/779 
KENSINGTON Masterpiece .... 89 

* Masterpiece Plus 109 * 

* Masterpiece Remote 119 * 


'k LOGITECH GRAPHICS SUBSYSTEM 


699 ★ 


MATH/RAM CHIPS 


64K RAM 120 ns Set Of 9 $25 

2S6K RAM 120 ns Set of 9 50 

8067-3 PC/XT 5 Mhr 105 

8087-2 PC/XT 8 Mhz 145 

80287-6 AT 6 Mhz 169 

80287-6 AT 6 Mhz 239 

80287-10 AT 10 Mhz 269 

80387-16 for 386 Machines .... 489 


★ FREE DELIVERY ★ 

* PREPAID ORDERS IN CONTINENTAL USA ONLY • 

Simply mail the check for the exact amount (CA add 6%) as shown here with 
your order We will ship your order UPS Ground, FREE of any other charges It is 
that simple {aedit card orders are not considered pr^aid) Bank check orders 
shipped immediately Personal/Co checks delay shipment 2/3 weeks 


SUPER SPECIALS 


• PREPAID BY CHECK ONLY * 

* POSTMARKED BY FEB 10. 1988 * 

NEC P2200 Par 329 

OKIDATA 192/193 * IBM . 299/439 

PANASONIC 1592 349 

PLUS Hard Card 20/40 . . . 499/749 
MITSUBISHI Diamond Scan with 
purchase of any display card . . 479 


FOREIGN ORDERS 


COD - AMEX * OPTIMA * DISCOVER - MC - VISA 


★ APO ★ FPO ★ 


Special handllnochwg* $20 per order Air 
thipnn«nttadd10%|Mm$iM)) ForPnntersa 
Monitors 30% (Min $1S0|. Some items may 
be more Credit card orders, add 5% to 
amount owed. 


POLICY Mm order $S0 Prices S availabrlity subiect 10 change Shippirm charges vary Prices reliect 
drscouhl for aovance payment Personai/Co checks delay tniprr>eni 2/3 weeks Add 2% (Mm $5) lor 
COO. Discover. MC. S Visa and S% lor Amex 4 Optima COO requires cash or cashier check No 
showroom or waikin sales Open ecct PO mm order $io00l call tor special prices All sales imai 
Refused shipments subieci 10 a 20% charge (Mm $M) Not responsible lor compatibilitv 
PiCXUP HOURS: Mon-Frl: 3 to 5 pm PLEASE CALL FIRST FOR WORKORDER a, 


Special handling charge $20 per order 
Shipping charges add 5% (Mm $20) For 
Printers & Monitors 10% (Min $40) Some 
Items may be more No COO orders 


8W8I WnW: 


714 - 897-2100 


1260S HOOVER STREET, GARDEN GROVE, CA 92641 


PLEASE REFER TO Ad # PC 815 


ington 6>mputer Product/ give/ you the 
e/t price/ on IBill PC/. . . 


^IBM AT 339 8 MHZ)^ 

1.2 Floppy. 512K. 

30 MB Hard Disk 

w/Monochrome Monitor ... $3850 I 
w/Color Monitor $4050 I 

IBM XT 

CALL FOR CUSTOM 
^ CONFIGURATIONS j 


— 

IBM PERSONAL SYSTEM II 


Model 30. 20 MB w/Monochrome Monitor .... 

Model 50. w/Monochrome Monitor 

Model 60. w/44 MB and Monochrome Monitor 
Model 60. w/70 MB and Monochrome Monitor 
Model 80. w/44 MB and Monochrome Monitor 
Model 80. w/70 MB and Monochrome Monitor 




w/Color Monitor add $250 


N 

$1899 

$2875 

$3895 

$4495 

$5450 

$6495 

J 


. . .and COMPAQ too! 


COMPAQ 286 


DESKTOP — 1 Drive 

640K. 40 MB, Monitor 

$2895 

PORTABLE II MODEL IV — 

1 Drive 640K. 20 MB 

$2895 

PORTABLE III — 

1 Drive 640K, 20 MB 

$3750 

w/40 MB 

$4195 


COMPAQ DESK PRO 


1 Drive, 640K, 20 MB 

Green or Amber Monitor $1695 


COMPAQ PORTABLE 


2 Drives, 256K $1595 

1 Drive, 256K, 20 MB $1950 

1 Drive, 640K, 20 MB ... . $2025 


COMPAQ 386 

Model 40 $4695 

Model 60-20 MHZ $5599 

Model 100-20 MHZ $7195 


PACKARD BELL 

TURBO XT 

5.5 and 8 MHZ switchable, 640K, 
Ram. (loppy drive controller. 1 
(loppy drive. Seagate 20 MB hard 
disk, parallel and serial ports, 
clock calendar, combination 
monochrome/color graphics 
adapter. Monochrome monitor. 

$1099 

Color monitor add $200 


DRIVES & TAPES 


360K Floppy for PC $99 SEAGATE HARD DISKS 
360K Floppy for AT $115 20 MB for XT (ST225). $289 

10 MB Tape for XT. $249 30 MB for XT (ST238) . $309 

20 MB Tape for XT. $379 30 MB for AT (ST4038) $499 

20 MB Tape for AT. $379 40 MB for AT (ST4051) $599 

40 MB Tape for AT 40 MB for AT (ST251) . $399 

or Compaq 386 .... $489 80 MB for AT $869 

EVEREX IOMEGA 

60 MB Internal $679 10 + 10 Bernoulli 

60 MB External ... $679 w/Controller $1489 

20 + 20 Bernoulli 
w/Controller $1950 

PLUS hard card 20 MB $549 

PLUS hard card 40 MB $829 

WESTERN DIG. 20 MB card $495 


VIDEO BOARDS 


ATI EGA Wonder $189 

Everex EGA Autoswitch . . $139 

Everex Edge $199 

Hercules Color Card $145 

Hercules Compatible 

Color Card $69 

Hercules Compatible 

Graphics Card $65 

Hercules Graphics Plus . . $179 

NEC GB1 $259 

Paradise Autoswitch 480 . $169 

Ouadram Prosync $239 

Quad EGA $229 

STB EGA Plus $239 

Vega Deluxe $239 


MONITORS 

AMDEK 

310A $129 

41 OA $149 

600 $349 

722 $439 

PRINCETON 

MAX12 $149 

HX12 $415 

HX12E $449 

IBM 

8502 $199 

8512 $469 

8513 $529 

NEC Multisync $549 

SAMSUNG Color $259 


Arlington 

C>mputer 


'roduct/.inc. 

3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 



FOR ORDERS S SYSTEMS QUOTES: 

800 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 

SHIPPING 312-228-6333 

TECHNICAL ASSISTANCE 312-228-1470 

Prices and Availability Subject To Change Without Notice 



Bringing gou the be/t in ififfl compolibie 
peripheroi/ /ince i984. 


OUR EPSON PRINTER PRICES ARE SO GOOD WE NEED TO SHOW THEM OFR 


LX 800 

FX 286E 

LQ 1000 

LQ 850 

EX 800 

$179 

$439 

$519 

$489 

$389 

FX 86E 

LQ 800 

LQ 2500 

LQ 1050 

EX 1000 

$299 

$399 

$869 

$669 

$479 


PRINTERS 

EPSON 

$669 
$519 
$869 
$389 
$479 


LX 800 .. . 

. $179 

LQ 1050. . , 

FX 86E . . . 

. $299 

LQ 1000... 

FX 286E. . 

. $439 

LQ 2500... 

LQ 800 .. . 

. $399 

EX 800 ... . 

LQ 850 , 

. $489 

EX 1000 . . . 


OKIDATA 

192 Plus . 

193 Plus . 




292 w/Module $449 

293 w/Module $589 

Pacemark $1749 

TOSHIBA 

321 S/L $509 

351 Model II $899 

NEC 

P6 $435 P7 $599 

3550 $759 P9XL $1099 

P5XL $879 P2200 $349 

PANASONIC 

1080 1 $199 10911 $265 

IBM 

Quietwriter III $1225 

Proprinter II $399 

Proprinter X24 $549 

Proprinter XL $549 

Proprinter XL24 $759 

HEWLETT-PACKARD 

LaserJet M $1775 

DICONIX 

J50 $325 


^ SOFTWARE ^ 


Crosstalk 

. ... $109 

D Base III Plus 

. . . . $389 

Framework 

. . . . $389 

IBM Displaywrite IV 

. . . . $309 

Lotus 123 

. . . . $309 

Managing Your Money 

.... $115 

Microsoft Word 

. . . . $229 

Multimate Adv. II 

. . . . $259 

Norton Utilities 

$59 

R Base System V 

. . . . $409 

Smartcom 

$49 

Symphony 

. . . . $429 

Ventura Desktop PubI 

... $479 

Volkswriter III 

. . . . $145 

Word Perfect 4.2 

. . . . $205 

Word Perfect Library 

$55 

Wordstar 2000+ 

. . . . $269 


MODEMS 

HAYES 

1200 $289 

1200 B Alone $259 

1200 B w/Software $289 

2400 $429 

2400 B $429 

Everex 300/1200 w/Software . . $109 

Everex 2400 Internal $199 

Everex 2400 External $249 


MULTIFUNCTION ' 
BOARDS 

Everex Magicard 384K $149 

AST 6 Pack W/384K $169 

AST 6 Pack Premium W/512K . $219 

AST Advantage $259 

AST Rampage PC W/256K $239 

AST Rampage AT W/512K $339 

Orchid Tiny Turbo $279 

Intel Above Board PC $249 

Intel Above Board PC P/S $279 

Intel Above Board AT $329 

Intel Above Board AT P/S $349 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced .. $599 

CHIPS 

64K Ram Chips 9 tor $11 

256K Chips each $3.35 

8087-3 $109 

8087-2 $149 

80287 $159 

80287-8MHZ $249 

80287-10MHZ $299 

80387 $499 


-k ISSUE HIGHLIGHTS * 


AST RAMPAGE AT 
W/2 MEGABYTES 

$519 

EVEREX 300/1200 
MODEM W/SOFTWARE 

$109 


NEC MULTISYNC 
MONITOR 

$549 

SEAGATE 30MB 
HARD DISK KIT 

$309 


MICROSOFT 
BUS MOUSE 

$119 

MICROSOFT 
SERIAL MOUSE 

$129 


MOUSE SYSTEMS EPSON PRINTER STAND 
MOUSE W/PRINTER PURCHASE 

$99 $15 


135 WATT 
POWER SUPPLY 

$95 


D BASE III 

$389 


iOrlington 

G>mputer 


roduct/.inc. 

3025-E S, MALMO 
ARLINGTON HEIGHTS, IL 60005 


FOR ORDERS A SYSTEMS QUOTES: 

800-548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 

SHIPPING 312-228-6333 

TECHNICAL ASSISTANCE 312-228-1470 

Prices and Availability Subject To Change Without Notice 
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ameco 


ELECTRONICS 


Mail-Order Electronics 


ORDER HOTLINE 

415 - 592-8097 


ALL OTHER INQUIRIES 

415 - 592-8121 


JAMECO COMPUTER KITS Processing Software Included! 



Jameco’s 4.77/8MHz Turbo 
IBM PC/XT Compatible KH 


Part Ho. 




4164-ISO 128KRAM(18Chip») $22.50 

41256-150 512K RAM (18 Chip*) $ 58.50 

JE1010 Flip-lbp Cm*. $ 34.95 

JE1015 XT/AT Styl* K«yt>oard. $ 59.95 

JE1030 150 Watt Pow*r Supply. $ 69.95 

JE1020 SVt" D8DD Disk Driw* $ 89.95 

AMBER 12* Amber Monitor $109.95 

JE1001 4.77/8MHZ lUfte Motherboard 

(ZeroK RAM > Inclodee Award 

BIOS ROM) $104.95 

Multi 1/0 with Controller 
and Graphics $119.95 


SAVE $70. 701 Regular List $670.65 

JE1005 (IBM'^ PC/XT Turbo Compatible KH) $599.95 



Jameco’s IBM™ AT Compatible 
Mini-286 6/8/10/12 MHz Kit! 




JE1043 1.2M/360K Floppy Control $ 49.95 

JE1015 XT/AT Style Keyboard. $ 59.95 

41256-120 512K RAM (18 Chips) $ 71.10 

JE1012 Baby AT Hip-lbp Caa*. $ 69.95 

JE1032 200W Power Supply $89.95 

JE1022 5%' High Density Disk Drive. $109.95 

JE1003 Baby AT Motherboard (Zero-K RAM 

Includes Award BIOS ROM) $399.95 

Reg. Uet $850.80 
SAVE $50,851 


EOA Monitor 
TE51$4 S39S.SS 
EOA Card 
JE10S5 $149.95 
(not includatf) 


JE1008 IBM- AT Compatible Kit $799.95 


All above computer accessories may also be purchased individually 


IBM PC/XT/AT Compatible Monitors 

12" Amber Monochrome — 

TTL Input, High Resolution 

AMBER $109.95 

14" RGB Color — CGA Compatible Amber/ 

Green/Color Switchable, 640x200 Resolution 

TTX1410 $279.95 

14" EGA Color - EGA/CGA Ck}mpatible, 720 
X 350 (max.) Resolution 

TE5154 $399.95 > 

14" Ultrascan Color - CGA/EGAff>Gc/ 

VGA Compatible, 800 x 560 (max.) Resolution 

4375M $579.95 



IBM PC/XT/AT Compatible 
Graphic 
Display Cards 

JE1050 

JE1 050 Mono Graphics Card w/Printer Port (PC/XT/AT). - 
JE1052 Color Gisphics Card W/Pi<nter Port (PC/Xr/An- ■ 

JE1 055 EGA Card W/256K Video RAM (PC/XT/AT) $1 49.95 

JE1 071 Muld I/O w/Controller and Mono Graphics (PC/XT) ... $1 1 9.95 



. $ 59.95 
. S 49.95 


Intel 

Above Board 286 
Memory Expansion & 

Multifunction Boards 
for IBM PC/XT/AT „ rr-ii 

MB4020 286 Above Board s</512K (Expand, to 2MB) $369.95 

MB4120 286 Mum Above Board W/512K (Expand, to 2MB) ... $399.95 
PB4220 2MB Piggyback Board lor MB«020/4220 w/51 2K . . . $279.95 



'itl'DATATROniCi 

2400/1200/300 
Modems 

■ Hayes command compatible ■ Bell 
l03/2t2Acomcialible ■ Auto-dWl/auip- 
answer - FCC approved * l-year vw- 
ranty • The 1200H ft 2400S include 
UaxIMile Communication Softwara 

■ The 120CC ft 2400E do not Include 
aoflwsr* 

1200H 1200/300 Baud Intsmal Modsm ... $ 79.95 
2400S 2400/1200/300 Intsmal Modsm . . $174.95 
1200C 1200/300 Baud ExtsmsI Modsm .. $119.95 
2400E 2400/1200/300 ExtsmsI Modsm . . $219.95 



IBM PC/XT/AT Compatible Keyboards 


tJ t I n 'U44.ll 1 ? MUUI 



• Tactile touch keyswitches 

• Switch selectable 
between PC/XT or AT 

• Illuminated Caps Lock, 

Num Lock and Scroll Lock 
indicators 

• Manual included 

JE1015 $59.95 

• Enhanced keyboard layout * 12 function keys * Illuminated LED indicators for 
Num Lock, Caps Lock and Scroll Lock • Separate cursor pad * Switch select- 
able between rc/XT or AT * Manual included 

JE1016 $79.95 


IBM PC/XT/AT Compatible 
Multifunction and 
Input/Output Cards 


JE1 060 Inpot/Output lor PC/XT $59.95 

JE1065 Input/Output for AT, $59.95 

JE1078 MuIWunction for pcm $79.95 



IBM PC/XT/AT 
Roppy Disk Drives 
and Controller Cards 

JE1020 360KB (PC/XT/AT) Drive $ 89.95 
JE1040 360KB (PC/XT) Control. $ 29.95 
JE1 022 360KB/t .2MB (AT) Drive $1 09.95 
JE1 043 360KB/1.2MB (PC/XT/AT) Controller . . 



$49.95 


10,20,30 & 40MB Hard Disk Drive 
Controller Cards 



JET 041 10/20/<0MB (PC/XT) Cootrollv ... $ 79.95 
JE1042 30WB RLL (PC/XT/AT) Controltor .. $ 99.95 
JE1045 10/20/40MB (AT) 

Floppy/Hard Controllar SI 59.95 

JE1046 40MB (AT) COfrtrollaf S129.95 



Seagate 20, 30 & 40MB 
~Rj Hatf Height Hard 
^ - Disk Drives 





ST225K (Pkrtursd) 

20MB Drtvs only (PC/XT/AT) . . $269.95 
20MB w/ControHsr (PC/XT) . . $319.95 
30MB Drfws only (PC/XT/AT) . . . $299.95 
(RLL ControHsr Nssdsd) 
aOMBw/ControNsr (PC/XT/AT). . $339.95 
40MB Drive only (PC/XT/AT) . . . $469.95 
40MB w/ConL Csrd (PC/XT) . . . $549.95 
40MB w/Cont Csrd (AT) $589.95 


Additional IBM PC/XT/ AT Add-Ons Available! 


U.S. Funds Onty 

Shipping: Add 5% + $1.50 Insurance 

(May vary according to w e ight) 

California Residents: 

Add 6%, 6’/^% or 7% Sales Tax 
RAX 415-592-2503 
1/88 


$20.00 Minimum Order 

IBM is a r sgistefsd tradsmarfc of kitsmsttoosl Busktsss Mschirtss 


J 


ameco 


ELECTRONICS 


Prices Subject to Change 

Send $1.00 Postage for a 
FREE 1988 CATALOG 

Telex: 176043 

c 1 966 Jsmeco Electronics 


1355 SHOREWAY ROAD, BELMONT. CA 94002 • FOR ORDERS ONLY 415-592-8097 • AU OTHER INQUIRIES 415-592-8121 


CIRCLE 346 ON READER SERVICE CARD 




MODEMS 

OUR PRICE INCLUDES 
Communication Software 
and 

RS-232 standard Length 
Cable 



desktalk 11" 

2400 BPS EXTERNAL 
MODEM PACKAGE 

o 2400/1200/300 BPS 
» Haves compatible 
• Auto-answer/auto-dial 


DI-29DTM 


«175 


1200/300 BPS 
D1-DTM 


573 


"Smalltalk" 

• Internal half card 

• Hayes compatible 

• Communication software 

1200/500 BPS sen 

D1-STM ■'057 

2400/1200/500 BPS 
D1-FTM ■'I mi 


AFFORDABLE PROTECTION 


Why buy insurance 
AFTER an accident? 


COLOR\DO 


MUMOWsysrcMS INC. 


44 MB TAPE BACKUP 
Save Time, Money & 
Your Hard Drive 


For Internai 


5299 


3M DATA CARTRIDGES 

DC-600A 520.49 

DC-300XLP . . . . 518.64 
DC-2000 5-16.67 


MONITORS & ACCESSORIES 



SAMSUNG 


14" COLOR RGB 

Colorful S sharp for 
advaced text and graphics 
• 16 colors • RGB, TTL 
separate input • 640 x 200 
resolution ^ ^ — 

Di CMiaeiw . . A d 9 ea. 


14" DUAL-FREQUENCY EGA 

Enhanced color and versatilitv for the new 
graphic standard. 

• Mode 1: 16 color 
640 X 200 resolution 

• Mode 2: 64 color 
640 X 350 resolution 

• RGB, TTL separate input 
signal 



D1CDU52M. 


S349 


MAGNAVOX 


14" MULTI-SYNC 

• CGA/EGA/PGA 

• Up to 926 X 580 resolution 

• Green text mode 
display switch 


D1-MACMS . 


5499 



14" RGB COLOR 

o 640 X 200 resolution 

• .41 dot pitch 

• TTL inputs 


D1CM8562 . 


5259 



SUPERVISION 650 

With ECA/TCA COLD CARD 

• Super high resolutioh. CAD/CAM applications 

• 640 X 550 resolution. 720 X 400 TCA Mode. 

• 64 colors. Dual EGA scanning 

• Power, Brightness, Contrast & Color Text Mode 
switch controls. 4 color choices 


D1T650 


$499 


HYUNDAI 

12" Monochrome TTL 

Includes 

Tilt n Swivel Base 

While Quantities Last 


$65 


Ea,. 5-I-. 01 
569 Each 1-4 


JUKO BOARDS 

For AT and XT 

Hercules Mono, Color 
Graphics (CGA) switchable, 
Green & color Composite, 
Mouse port. Parallel Port, 
Light Pen.l Year warranty. 

$70 ea.,D7-C74 

For XT Only 

Multi-display and I/O 
Adapter, Hercules Mono, 
Color Graphics (CCA) switch- 
able, Green & Color Com- 
posite, Serial Port, Parallel 
Port, Clock/Calendar, Floppy 
Disk Controller. 

1 Year warranty 


$117 


Ea.. D1C7B 


NSI BOARD 

ECA/CGA/MDA Support for 
AT and XT. 3 year warranty. 

$119 


' ea., D1EPIC 


PC TOOL KIT 

All Che tools needed to service 
your PC'c parts, printed Poards 
and peripherals. 

$17 95 

I # • ^ w 01 TOOLKIT 


TONER CARTRIDGES 


H P. LaserJet 
Apple, Canon 
Laser Printers 
B2 2 STONER 

H.P. LaserJet 
series ii 

B223TONER2 


$84 

$84 


♦ CALL TOLL FREE * 7 TO 7 CENTRAL TIME * SATURDAYS 10 TO 3 * 



800-USA-FLEX 

135. N. Brandon Drive, Glendale Heights, IL 60139 


ORDERING INFORMATION; Minimum Order $150 for 
first time buyers; $100 for previous customers, snio- 
oing/nandiing aoditionai visa MasterCard and Prepaid 
orders accepted Corporations rated 3A2 or better and 
government accounts are accepted on a net $0 basis 
C.0.0 orders under SSOO. add an additional $5.00 soeciai 
handling charge. CO 0 orders over SSOO. add an addi- 
tional S10.00 special handling charge. Checks must be im- 
printed with buyer s name and address we ship to the 
SO states apo, ppo. ak. ano hi orders add an additional 
5% to the total order to cover the pal ano insurance. 
No sales tax outside of il aii returns must have prior 
authorization from our Customer service Department 
I1-312-551-9700I unauthofizeo returns and refused 
shipments are subject to a 20% restocking charge. All 
prices and specifications are subject to change without 
notice (O COMARK is an equal opportunitv employer 


Cojiy.ic"- 
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'mi 


256K DRAM 

«29* 


MONITOR STANOS 
MOOEL MS-100 Sl2.gS| 

• TILTS & SWIVELS • STURDY PLASTIC CONSTRUCTION I 

MOOEL MS-200 $39,951 

• TILTS AND SWIVELS • BUILT-IN SURGE SUPRESSOR I 

• BUILT-IN POWER STATION INDEPENDENTLY CONTROLS I 

UP TO S 120 VOLT AC OUTLETS • UL APPROVED ■ 


NASHUA OISKETTES 

BOXES OF to IV os/DO soft secios 

S'lt" DSI 0 D 360 K *9“ illlA OOP 

S'/s" DS/HD 1 . 2 M "llluBa uwVBa 

3'/j" DS/oarsoK »1B« ooisottso buesoitsso 


OISKETTE STORAGE FILE $8.95 | 


MONITORS 
SAMSUN6 
MONOCHROME 

! • IBM COMPATIBLE TTL 
INPUT 

I • 12" NON-GLARE, 

LOW DISTORTION. 

AMBER SCREEN 

• RES: 720 k 3S0 
I ‘SWIVEL BASE 

• 1 YEAR WARRANTY 

$129.95 

I MULTISYNC 

• ORIGINAL CGA EGA PGA COMPATIBLE MONITOR 
I • AUTO FREQUENCY ADJUSTMENT 

• RESOLUTION AS HIGH AS 800 k S60 



$549.95 


EOA 


$399.95 


• 1S.7S/2V85 KHt SCANNING FREQUENCIES 

I • RES. 640 X 200 3S0 • .31mm DOT PITCH 

• 14 ’ BLACK MATRIX SCREEN • 16 COLORS FROM 64 


RGB 


$279.95 


HOLDS 70 SV. ■ FLOPPIES 
STURDY. ATTRACTIVE 
SMOKED ACRYLIC CASE 
COMPLETE WITH HINGED 
DIVIDERS 

VERSION FOR SVt" 
FLOPPIES AVAILABLE 

$9.95 


iC> 


• COLOR. GREEN AMBER SWITCH • RES: 640 ■ 240 

• RGB IBM COMPATIBLE • 14" NON-GLARE SCREEN 

• 39mm DOT PITCH • CABLE FOR IBM PC INCLUDED 


MONOCHROME 


$69.95 


DISK DRIVES 

SVb" SEtBBTE HBRD DISK DRIVES 

ST-22S HALF HEIGHT 20MB 65ms S259 I 

ST-238 HALF HEIGHT 30MB SSms (RLL) S299 
ST-2S1 HALF HEIGHT 40MB 40ms $469 

ST-277 HALF HEIGHT 60MB 40ms (RLL) $649 
ST -4038 FULL HEIGHT 30MB 40ms $559 

ST-4096 FULL HEIGHT 80MB 28ms $895 | 

V2 HEIGHT FLOPPY DISK DRIVES 

" TEAC FD-55B DS DO 360K $99.95 | 

S’V' TEAC FD-55F OS QUAD 720K $119.95 

"TEAC FD-55G DS HD 1.2M $129.95 

" FUJITSU M2551A DS DO 360K $89.95 

" FUJITSU M2553K DS HO 1.2M $119.95 

" OS DO 360K $69.95 | 

S’«"DS HD1.2M $109.95 I 

3V/' MITSUBISHI DS OD |AT OR XT| $129.95 f 

DISK DRIVE ACCESSORIES 

'/i HT MOUNTING HARDWARE FOR IBM $2.95 I 

MOUNTING RAILS FOR IBM AT $4.95 I 

Y" POWER CABLE FOR 5V«" FOOs $2.95 I 

IV4" FDD POWER CONNECTORS $1.19 | 

DRIVE ENCLOSURES 

WITH POWER SUPPLIES 

CAB-2SV5 DUAL SLIMLINE FOR 5V«" $49.95 | 

CAB1FH5 FULLHEIGHTF0R5'*' $69.95 

CAB-2SV8 DUAL SLIMLINE FOR 8" $209-95 | 

CAB-2FH8 DUAL FULL HEIGHT FOR 8" $219.95 J 


• IBM COMPATIBLE TTL INPUT 

• 12" NON-GLARE AMBER SCREEN 

• ATTRACTIVE CASING WITH A TILT SWIVEL BASE 


O IU8V CIMITPU nnWEC 




TOLL FREE 


iTiE* flil T3 


U.S. AND CANADA 



EASYDATA MDDEMS 

All models feature aulo~dial/an$wer, redial on busy, 
power up self test, touchtone orputse dialing, buitt-in I 
speaker. Hayes and Bell Systems 103 & 212A com- 
patible. full or half duplex. PC Talk III Communica- 
tions software with internal models and more. 



INTERNAL 


12H 

1200 BAUD V2 CARD 

$69.95 

246 

2400 BAUD FULL CARD 

$179.95 


EXTERNAL 



/NO SOFTWARE INCLUDED) 


120 

1200 BAUD 

$119.95 

240 

2400 BAUD 

$219.95 


CDMPUTER CASES 

Attractive, sturdy steel cases fit the popular sized I 
motherboards and include speakers, faceplates. 
expansion slots and all necessary hardware. 





XT STYLE FLIP-TOP $34.95 
XT STYLE SLIDE-TOP $39.95 
AT STYLE SLIDE-TOP $99.95 

• FRONT PANEL KEYLOCK AND LED INDICATORS 

JR. AT STYLE FLIP-TOP $149.95 




Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 

Ail” J ” PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

II Iv^ I TERMS. Mmimum order $10.00. For shipping and handling trvckide S2.S0 lor UPS 

■ I V V Grour>dandS3.50lorUPSAir Ordersoverlto.artdloreignonlefsmayrequireadditional 

•1 -tn l ....... a OAftCAOn shipping charges— please contact oor sales depanment tor the amount. CA residents 

1 lU Knowles urive, LOS UatOS, UA 90 UoU must nclude appiBcatXe sales lai AN merchandse is warranted tor 90 days unless 

X«ll onn COO cnnn » /AnQ\ OCC conn ottw^wsesuied prices are sUJiect to change without nohce We are not responsible lor 

loll I ree oUU~£>«iO~t>UUU * 0D0~D&UU typographical errors, we reserve ew right to hmll quantities and lo substitute manutac- 

CAV /Ano\ 0-70 onOT * T«I«,W «IT^ -l-in lurer. an merchandise subtecl to poor sale. A lui copy ol our terms is available upon 

PAX (40o) 070*o9fc7 * lelex l/l“lT0 request. Hems pictured may only be representative 

COPYRIGHT 1987 JDR MICRODEVICES 





ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 


INTERFACE CAROS 

FROM MODULAR CIRCUIT TECHNOLOGY 



I ViHEIBHT HARD DISK DRIVES 

MB 


MCT-EQA 

DISPLAY CARDS 

I MCT-MeP MONOCHROME GRAPHICS 


S59I5 


^Seagate 

DISKDRIVES VtHTI 

*469 20 
*649 


VzHT HARD DISK SYSTEMS 

MB 


*269 

*329 


TRue MeacuLSs coupatibility supports tOTifS m 

• SOFTWARE DRIVER AUOWS COLOR GRAPHICS PROGRAMS TO RUN 

ON A MONOCHROME MONITOR • PARALLEL PRINTER PORT I 

I MCT-EOA enhanced GRAPHICS ADAPTOR $149*^ | 

fOOS IBM COMPATIBlS PASSES IBU EGA DIAGNOSTICS 

• 2SSK OF VIDEO RAM ALLOWS 640 > 3S0 IN 16 OF 64 COLORS 

• COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS 

I MCT-C8 COLOR GRAPHICS ADAPTOR $49as 

COMPATIBLE WITH IBM COLOR GRAPHICS STANDARDS 

• SHORT SLOT SUPPORTS RGB. COLOR S COMPOSITE MONOCHROME I 

• 640/320 a 200 RESOLUTION. LIGHT PEN INTERFACE 

MULTIFUNCTIDN CARDS 

I MCT-MF MULTIFUNCTION $7995 

ALL THE fEATURES OF 6 PACK AT HALF THE PRICE 

• 0-3S4K DYNAMIC RAM USING 4164* 

• SERULU PARALLEL GAME PORTS. CLOCK/CALENDAR 


Drives are Seagate models ST-251 (40 MB) & 
ST-277 (60 MB RLL) 5'//' half heights 
FAST 40ms access time! 


Systems irKlude Seagate Vt height hard drive, 
drive controUer. cables & /nsfrucfions. All 
drives are pre-tested & warranted for 1 year. 


IBM COMPATIBLE 
MOTHERBOARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 

I MCT-TURBO TURBO 4.77/8 MHz $9995 

• 4.77 OR S MHx OPERATION WITH 8066-2 S OPTIONAL 
6067-2 CO-PROCESSOR 

• FRONT PANEL LED SPEED INDICATOR AND RESET 
SWITCH SET SUPPORTED 

• CHOICE OF NORMAL TURBO MODE OR SOFTWARE SELECT 
PROCESSOR SPEED 

MCT-XTMB nANDAM MOTNUIBOAIO 


MCT-MBMID monographicsi/o S 11995 IMCT-ATMB 80286 6 / 8 mh 2 $379*9 


TOTAL SYSTEM CONTROL FROM A SINGLE SLOT 

• 2 FLOPPY CONT. SERIAL. PARALLEL. GAME PORT. CLOCK CAL 

• RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR I 


MCT-MID 


MULTI I/O FLOPPY 


S79«5| 


A PERFECT COMPANION FOR OUR MOTHERBOARDS 

• SERULL. PARALLEL GAME PORT. CLOCK CALENDAR 
I • SUPPORTS UP TO 2 360K FLOPPIES. 720K WITH DOS 3.2 

MIO-SERIAL 2nd SERIAL PORT *15* 


8 SLOT <2 EIGHT BIT. 6 SIXTEEN BIT) AT MOTHERBOARD 
HARDWARE SELECTION OF 6 OR 6 MHt 
1 WAIT STATE 

KEYLOCK SUPPORTED. RESET SWITCH. FRONT PANEL LED 
INDICATDR 

SOCKETS FOR 1 MB OF RAM AND 60287 
BATTERY BACKED CLOCK 


MCT-BKTMB 


MINI 80266 


$39995 


MCT-ID 


MULTI I/O CARD 


95999 


USE Wl TH MCT-FH FOR A MINIMUM OF SlO TS USED 

• SERIAL PORT. CLOCK CALENDAR WITH A BATTERY BACK UP 

• PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR LPT2 

lO-SERIAL 2nd SERIAL PORT >15* 


• REPLACEMENT BOARD FOR XT STYLE CHASSIS 

• OPERATE AT 6/10 MHl WITH UP TO 1MB ON-BOARD 
MEMORY (ZERO K INSTALLED! 

• SOCKET FOR 80267 MATH CO-PORCESSOR 

• BATTERY BACKED CLOCK 

, • 8 SLOTS: 2 EIGHT BIT. 6 SIXTEEN BIT 

• USES CHIPS B TECHNOLOGY CHIP SET FOR REUABIUTV 
AND SMALL SIZE 


IBM COMPATIBLE 
KEYBOARDS 

FULL ONE YEAR WARRANTY 
UflTTiliUJUJOfetB — 


MCT-S339 




> IBM ENHANCED STYLE LAYOUT 

> SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

> LEO INDICATORS 

> AUTO REPEAT FEATURE 

> SEPARATE CURSOR PAD 


MCT-50B0 


$59*9 


• IBM AT STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• LED INDICATORS 

• AUTO REPEAT FEATURE 

MGT-5150 XT STYU LAYOUT <4999| 
MCT-S1S1 KBSISI** EOUIV. 


MCT-ATMF 


AT MULTIFUNCTION $139*9 


ADOS UP TO 3 MEGABYTES OF RAM TO THE AT 

• USER EXPANDABLE TO 1.S MB OF MEMORY (ZERO K INSTALLED! 

• INCLUDES SERIAL PORT AND PARALLEL PORT 


ATMF-SERIAL 2nd SERIAL PORT 
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) 


MCMTIO 


AT MULTI I/O 


*59*9 


USE WITH MC T-A TFH FOR A MINIMUM OF SLOTS USED 

• SERIAL PARALLEL AND GAME PORTS 

• USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

ATIO-SERIAL 2nd SERIAL PORT 


MCTMM 


MEMORY ORBS 

S76K RAM CARD 


$59*9 


A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

• USER SELECTABLE CONFIGURATION AMOUNTS UP TO 576K USING I 
64K 6 266K RAM CHIPS (ZERO K INSTALLED! 

I MCT-EMS EXPANDED MEMORY CARD $129*9 1 

2 MB OF lotus INTEL MICROSOFT COMPATIBLE MEMORY ‘OR XT 

• CONFORMS TO LOTUS INTEL EMS • USER EXPANDABLE TO 2 MB I 

• EXPANDED CONVENTIONAL MEMORY. RAMDISK AND SPOOLER 

MCT-ATEMS AT VERSION *139** 

DRIVE CONTROLLERS 

MCT-FDC FLOPPY DISK CONTROLLER $29*9 1 

QUALITY DESIGN OFFERS 4 FLOPPY CONTROL INAS'NG^I SLOT 

I • INTtRFACES UP TO 4 FDDt TO AN IBM PC OR COMPATIBLE 

• SUPPORTS BOTH OS DO AND DS QD WITH DOS 3.2 

I MCT-HDC HARD DISK CONTROLLER $79*5 1 

HO CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 


WHY BUY A SYSTEM FROM JDR? 

• BUILD IT YOURSELF RNO SAVE! • MOST ORDERS SHirFEO IN 24 HOURS 

• MONET BACK GUARANTEE (ASK FOR DETAILS) • QUALITY COMPONENTS AND COMPETITIVE PRICES 

• LEARN ABOUT THE INNER NORKIRGS OF A COMPUTER • TOLL FREE TECH SUPPORT IH THE U.S. AND CANADA 

• YOU CAN ASSEMBLE A SYSTEM IN ABOUT 2 HOURS «ITH A SCREWDRIVER I OUR EASY TO FOLLOW INSTRUCTIOHS 


BUILD YOUR OWN 
25BK NT COMPATIBLE 

• MOTHERBOARD 

• 256K OF MEMORY 

• 135 WATT POWER SUPPLY 

• FLIP-TOP CASE 

• XT STYLE KEYBOARD 

• 360K FLOPPY DRIVE 

• DRIVE CONTROLLER 

• MONOCHROME MONITOR 

• GRAPHICS ADAPTOR 

FOR ONLY $48915 

ANYONE CAN BUILD A SYSTEM IN ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO>FOLLOW INSTRUCTIONS! 



DEVELOPMENT TOOLS 

FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-FDC-1 .2 floppy controller $6995 ■ MCT-EPROM programmer $129*9 


ADO VERSA TILI TY A CAPACITY TO YOUR X T 

I • SUPPOBTS 2 ORIVEB. BOTH MAY BE 360K0R 1.2 MEG 

• ALLOWS DATA TO FLOW FREELY FROM XTs TO ATt 

I MCT-FH FLOPPY/HARD CONTROLLER $139*9 

SYSTEM STARVED FOR SLOTS'* SATISFY IT WITH THIS TiMELY DESIGN 

• INTERFACE6 UP TO 2 FDD* 6 2 HODa. CABUNG FOR 2 FOOt 6 1 HOD I 

• M/PPORTS BOTH OS DO 6 OS QD WITH DOS 3.2 

I MCT-ATFH AT FLOPPY/HARD CONTROLLER *149*9 1 

FLOPPY HARD DISK CONTROL IN A TRUE A T DESIGN 

• SUPPORTS UP TO 2 360K 720K 1.2MB FOD« 

At WELL At 2 HODa USING STANDARD CONTROL TABLES 


PROGRAMS 27i> 6 EPROMS UP TO 27512 

• SUPPORTS VARIOUS PROGRAMMING FORMATS 
AND VOLTAGES 

• SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

• READ. WRITE. COPY ERASE CHECK AND VERIFY 

• SOFTWARE FOR HEX AND INTEL HEX FORiNATS 


MCT-EPIlOM-4 lUMPMOUMMU MNM 
MCT-EPROM-10 tflUBIPIOlUMMU 
I MCT-PKL PAL PROGRAMMER *299*9 
Lmct-mp PROCESSOR PROG. $199*9 



PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! 


COPYRIGHT 1987 JDR MICRODEVICES 


CIRCLE 108 ON READER SERVICE CARD 





ACP^s Break thru Prices!! 

Since 197 6... The Nation's TOP Computer Supplier 


IBM COMPATIBLE CARDSH WESTERN DIGITAL 


fXMMtfOWCMM 

-OiMiorMlirf (2) 8/£CtimM 
Aim) Colpr/PrHiMrrb4^ . . . 
Aie«kAUon/Ptn/Hire 1^2 AMt 
AM2S0M»AO/PrMM(/a2 n.M 
AMZn EGA 2MK MM 1/2 QMI 
AM?73£6A|C«r««C V2) mM 
AOMOhHOa/Eiom (MA 
AIMiKa Fleim l/O/caHts 3t.« 
ACM GifiwZvd PC/XT/AT aji 
ACStI PtM Pert PC/XT/AT aji 
ACM Sw«l Pert PC/n/AT aJI 
AIOI9QKHunrfuncben6Pk aJA 

AHMnoM-HvAAT I7»a 
ASM XT MetlwMA/dlAa 
ASMATTurMWefflcrM SPAJA 
ASI6I Geby AT MeMrM ma 


Surcie/Nevel StarMr Kil waa 
SUrHub aatM 

SurCare ina 

StarCerd Plu* laa 

Startrdt Card laa 

EmtrCardPlM aoa 

WD-naMH Ru AT Cent laa 




E6AI«tt Ivy 

ITEMBnAvtr/a 'ttwMI 


.*49a 


.. — 1*754)!.. . 
RS-232Port« tia 

Muni/O net «r/4 Serial 
14 flS-2S Peril) ia 

ACC-2MAeceteriioi aa. 

PS/2 MIO a 

PS/2FDCl4Mt> a 


AST - 2 Vr. Warranty 


AST Primwm/2a CALL 

HeiSriot2ll jAAa 

AdvanUMAT/OKusue taa 
Ad*antAT/3M6. Srdetick eaa 
RMnoa9tAT/st2K*/tnw aaa 
EAhwicad S2SVti CAlx 

Nfw' AST PS/2 AdA« CardtCAU. 
SoPackPknJMlCSP ilia 
Su Pack PremwM/XT 2S6K CAU 
Advantia Pramw«n/AT SQKCAU 
AST/KngM SfCwrrh Sltw Ata 
AST UPli A4K SMOelk aa 
Combe Ptui rnim. S/P/C AAa 


HERCULES-2Vr.Wrntv 


Hircule* kvolor Card aaaa 
HwcuU Grapnel Piui MAa 
HeroAfi Color Card CCA naa 


3IQA Amber TTl stiaa 

77X Ennanced Color aaa 

IS* White plus caoisoo aaa 

ar 

AST WYSIWYG maa 

WfC - 3 Yc Wwmitr 
Muitisynchii saaa 

Ge-1AdplrCard64lh4M n&a 
aiUlSYNC Phil 6* 960X720CALL 
MUIIISYNC U 19' CAD/CAUCALL 
MMCATOW 

HX99*w» Miaa 

NXl2l7RGe ea&a 

Hxi2EtrEGA 4aa 

MAXt2 tr Ambei TTl 14Aa 

1311 CCA Manor «/TV aaa 

1302 Muiiitcann24i7GA Araa 

1303 Midtnca/NEC Comp eata 
3h' Fiopov iMb «'kit iiaa 
wrse 

WYSE WYIOO 12801000 I74aa 



lEtT lUT Moniteri 

Mionkvoi Mwilimede aeaa 
UagnoYox EM/CGA ™“ 
•• -roxCCA**-" 

.. . _:Sef*a 
[Amber or B/W) . 
leUSamagKEGA 
Hyundai tr 
TTL Grea/Ambir aa 
Zinilh ComaS'ia Amber aa 
Zenith CGAColorSALE ma 


laa 


INTEL > 5 Vr Warranty ■ TERMINALS 


AMveboard 2a/Sl?K S/P uraa 
Aaveboaid2a'Si2K Mia 

AMveboard PC'64K aaa 

Aboveboard P$-PC/G4K aaa 

AMveboard 2/PS 2 Neo' CALL 

Inboard 386'PC New' aOM 

Inboard 3I6'A1 moa 

BOB/CoprOCCIMr 11S.M 

80072 laa 

80287-6 1AAM 

80287-8 aia 


-..u’ 


eaa 


1 DRCHIO - 2 Vr Wrnly | 

Turbo EGA 

Tiny Turbo 2M 

PC Turbo 2HE/IMb 

JM 3M PC to 3m 
RamOuesi /2Mb PS/2 

CALL 

aAbb 

72100 

ONJO 

PERSTST 


Persytt SB-M Multi-l/0 

811100 

PwtvsiEG4EGAC«d 

88J0 

Pirsyst Mgnp/Color Combo SAm 

1 QUAORAM 




$ii**i Quadbrd PC/XT 
Liberty PC/nOK 
Qwdprmi PC/XT Acttrtr 


EGA WBAder 

vGAOoard 

OAWOA 

Su^ EGA Hi-nei 
(AgljVCA) . 

Super EGA Hi-Afi 
PNiUOIAf 
VGA Ptui iOS<2l 
VGA PiotKbonai 
EGA 480 AulOiwrtCh . 
VAOA VGA Board . . 
VIDEO 7 Vega Deluxe 




liiiiv ftinw Stand . 
5‘e‘ Dnk Sierae Bo 
FNF Mn XT iSOS'e' 
5'4‘ Oak tel 


Advanced 5fc OOO 

286 099 


t 8IC86CPU 

2 S/tOMHi Keyboard 
Selectable 

3 640K MM EipaMabte 
to 1024K 

4 Norton** SI 101 

$ One 1 2MS Diih Drive 

6 Western Dititar HO/FO 
Catroiier 

7 Ctoefc/Calendarwitn 
Oatlery Backup 

8 200 watt Power SaP*y 
IW/220V Seicctabli 

9 Hardware Reset Switch 

10 Eight Expantron Stoll 

11 EnharKed Keyboard 
(101 Keyi) 

•ARE MNES - MHl 
HTURM 

• 4 77/8MKr SwitchaMe 

• OK. ixandaMetoSaOK 

• X1/AT Detuxi Keyboard 

• Runs all Mam loltware 

• Zmc-litred FCC Caia 

• 1S0W Power Supply 

■ Phowix BIOS wnnin for IBM 


12 Documentation 

13 FCC/UL Approved 

14 One Year Limited 
Warranty 

Add-On Specials/ 

Amber Mono Syitem tIMO. 
Mono Syitem 

«/20MblBSms) IMA 

w/40Mb(3Bmil IMA 
w/B0Hb(2Bmil IMA 
EGA Color Syitem im 
EGA Syitem 
mimumms) . 
w/40Mb (3Bmi| 
w/BOHb l2Bm<l 


..1I8A 

IMA 

2MA 





HOUSTON msrmfmofT 
DWP4ior42 sasaa 

0MPS1otS2 XM.a 

SCANCAD 24aa 

0MPS6A AbbAa 




< 288 . 


Amber Mono System 
w'3t0K Fro Mono 
F[)C^256K . OSAA 


^Omnitel 1200 BALID 
Modem/MultlCord 

g*^ b<tcom tortwi 
lo3«4K RAM Wow' . . 

PC XT' Mayes compat'bie 

PIUS OEmOPMENT 

TOMDHaidcard MIA 

AOMbHardcacd MS. 


• OK up 


i OEM SPECIAL BUYSISAVBl 

*- rssTTTrTopiionai 


I Topstar*286Deall 

I, oe-OMH/ Sl2Kbexpaa$ 



I7W EACH, drive monitor optional 


ACP IBM Drives DS SMM 
Toshiba FD044033'4. Kit t2AM 
Toshiba NIX40 PC/XT seOK aa 
Toslubi ND04E-G AT 380K MAa 
Toshiba NQ080E-G 1 2Mb i2Aa 
TEACFO-SSe 


P52S/20MbFMcard taSAa 

PSXSOMbFiMcard ma 

FtleCard 20 Westirn Digiial MAa 
FileCard 30 Western Di^al 4a.a 
lOHb Drive ONLV Mb.a 

?iMb XT Tandon/WD . aiAa 

21Hb XT SubsWtem ST225 33Aa 
30Mb XT Subsystem $t23B 4bAa 
30MbAT4^$T4a3S eaa 

40Ub AT 40MS NEC 8046 SbAa 

Tan«on3V20Mb WAa 

CtHForHigfm Sforape Ofirts' 


AJpnaHKio VCR Backup tUAM 

kwin t«l tOMb XT IbAM 

trwin 1200208* mn 

Irwin P5/2-2453H*40Ub S3A0D 

Talgrass KCOi-XT mm 

Talgrau tOeOi-AT amm 

Talgrass tBOE-XT 
Vmern Digital 60Mb 
fomoA BfRasouujs 
Bernoulli 2 20Mb 8'A(inl) m 
Bernoulli 2 Dual SWexI) IM 
20Mblt0*“*“ 


LO- 1000 (24 pin MOepsi 
LO-2SOOI24 pHi 400CPSI 

rOSMMA 

P321SI 24 Pm LO Printer 

P34ISL 24 Pm/216 CPS 

P 3SI-C Color 

P 381 SX Model 2 

T1100&T31Q0/20 

MNASONIC 

KX-PXI61I 

KX-P1092I 

KX-PXBli 

KX Pisa2 

MOTFCR 

Mimaieps 

Mt409 48cpS NlO 

MI8094ScpsNL0 

M17O9S0cpsNLO 


NCW Par 10 Ser Conv 
NC1Q2 Par 10 Sor Conv . 

NC208 Switch ax 3636-AB M-W 
NC20t Switch Box 2525-AB M.b6 
Buffalo SXMulti-ConnocI 4bAA6 


FIm-Sotllto 75 disks) ISAM 

ACP S-1/4^ Disk Holder Abb 

ACP3-1/rDi$kHoMir IlM 

Head Cleaner 5-1/4' or r Aa 

PERFECT COMPUTERCAltf kit SAM 


S2&n 


CaHrii 


3pak 


RIEMORT 

64K/1S0RS . . 81.18 

64K/CQns 1.08 

256K/150ns X» 

2S6K/12(ka 14b 

256K/XI0ns AM 

1Mb Chip lOOns £a aibb 


BULK 

DISKETTES 

390 

DSDD gty 100 


1 DISKETTE PRICE BREAK THRUI I 

I *6MWkluM Kiia* FbU Virballa 8aav ACP 1 

6-l/r»8BB 

166 

116 

MB 

_ 

7J6- 

s-i/rna 

ItJI 

10JB 

■Ml 

— 

Ml 

Ai/rmw 

24J6 

— 

TABS 



Al/4'M 

21 J6 

2im 

TIM 

_ 

_ 

M/riMB 

)2JI 

1175 

■ EBB 

iim 

l8Ji' 

Hfrnm 

-IML 

(MB 

21 Bt 

iim 

i74r 

M/TM 

WAS 

BMB 





3M DATA 
CARTRIDGES 

new 514 95 

DC60OA 24 95 

DC300XI 22 95 

nC'OOO 16 95 


nwm/T** 

4 outtkt Surge Suppressor 
nwmfrirmiMS 
8 outlet Surge Suppressor 
Line Conditioner {4 outlet) . 
Backup Power Suppty 14'^"' 
Backup Power Suppty {6 
Backup ^>wer *■- — '* 
Backup Pwr Si 
IKBCR r 
Liebert PC-ET/L)PS 


ACP's Computer Software Department.. .You Save!!! 


CALI 


ALDUS 
PageMaxtr 
ALPHA fOFTWARE* 
XeywoikiSO S SA 

AlptuktyweiksIP 171. 

AaMMCAM aaSAU OUbHMbb 
coMevTine* 

PieOesamiTS IlM 

ANbA^OniANO 

Pacedoi 1 1 am 

Pi(ad«i2P CALL 

AMTOM TATI 

dBaia ll Hus 1 1 CALL 

fitawwarkll It CALL 

Uuitiiiiate AOvamagf ■ Call 

bOOLAaOS 

turbo Iul« 20 t» 

turbo OaUbiM leewei 12 ei 


IvrboBiWi 
Soekick 15 
Eutokj 10 
tiMMC to 
Renei 1 1 

Suowker 11 


SA Reinoro I ) 

K 9“ 


G<api><s Library * 
CropKciLibrirY 2 
Pi>iii Shoe 


Siwtii «il 822 

COMPWTIK AkbOCUTta 
Suporcalc a C27A 

CROATTAUl COtOkl 
CretslaAXV/v 361 8 tA 

Crosstalk Hark IV I P 12A 


DSC Easy Payroll 
DAC Easy AcctuMHio 
DSOITAL M HAACSt* 

Com Draw Hos 2 0 
Coin Ofskloe ^isnti 1 0 
iKieuTivi aveTi H* 
IIREE20 

ST<4 aCMAATION MCR* 

Fastback S la 

OlHlRiCGeiwicCAroiP 
IHSlOr Haro 

JAVCLMJavOkn II A 

uvimce* 

Vorkswrifer Oekisa Hus 1 0 
VWkswinof 3 1 0 


MCA 

Managing Tour Monty 30 811A 

HtCROMO 

WorOsiai Prolosrional Rtl a 8287 
WiHOsiailOOOPHrtRei 2 227 

Easy E Sira Vakit Pack liar f xtra 
SidHKk lV-PU<Mor> 89 


RbasaGraprucs lO 8iaA 

Rbast System V n ail 

HSCROeOPT 

PC Works 8tlA 

Windows 386 138. 

Windows 20 H 


Owck BASKao 
WHd 
SSOriTON 
Commandtr 
Ihilitws 4 0 
Ulilibcs advanced 
MPIMACR SOPryMkAC 
VP-EiOortIO 


$41 


aamai 


bOPTWAM PUbLIbHISfO 
'RR Harvard GiaphicsTO 1215. 

First Chow* 1 0 08. 

.. OrebkNTic 

RR 06A 2 0 8286 


^sonal Pubhslwr 
HP I *1*1 1*1 Option 
^ TRAVf LIIM SOFTWAM* 
JJ lAPLUKTO 


, MoK-n Plus 
a Word to 

CambilOo* Seraadsheel 
' Analyst 2 02 


MiC'MOtl Accoss MAM 
lavetm 6AM 

Abov* DSC lEMSl PAM 
HKiDiini Rbast 5000 UAM 
Ik SOlrtr tAM 

MuKimaitAdvIgtaS teAN 
Juti-m 6000 pcs Commodore 


H SPECIALin 


146 CCoiFioaerSO 


taee KMTTM 


M4a 


'Wk Advanced Computer Products, Inc. 

Mill ortif: p.o. bm I73W irvinx M 92713 foT Fast Seivke 
RMiii: I3I0-B E. Edingw. snu Anx CA 92705 Order Ipr Photte! 


TOLL FREE 

800-854-8230 

CA Residents 714*556*8813 


• Mo Surcharge lor VISA or kAtstercaid OUR POLICY 

• Volume purchasing agraemenis available 

• Orders subieci to avoilabilily • Suppry timilad on certain ilams 

• Pneing subfocl 10 change without notice 

• ACP Retail Store pricing may vary Not responsioie lor typos 

ASK FOR 6ILLES. DON. TODD. MIKE OR MARK 
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HHitobotics / brand 


2400 BAUD 
NOW s|CQ 
ONLY lUU 

9600 1 

NOW* 

ONLY 

BAUD 

489 

VENTEL 

SMB 

GENOA 

1200 

PS/2 MODEM 

EXT. MEM. 

800 X 600 EGA 

BPS MODEM 

$299 

$299 

$249 

$99 

2400 HAYES COMPAT. 
INa. COMM. SOFTWARE 

D4GI-B0ARD 1 MB 

4& SPORT RS-232 

SUPER HI-RES EGA/VGA 
FREE MOUSE! 

SPKR., VOL., LEDS 

EXT. SWITCHES 


HUNDREDS OF OTHER TOP NAME PRODUCTS AVAILABLE 
ON OUR 24-HR. BBS DATA LINE (805) 656-0379 (8/1/N) 


1 ■ I P TELEPHONE TODAY (805) 

iLYiiIl 650-0188 

3037 GOLF (U)URSE DR. • VENTURA, CA 93003 • VISA • M/C • AMEX 


CIRCLE 175 ON READER SERVICE CARD 



A Giallenge lb 
Our Advertisers... 


Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC M^azine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their needs. 

Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year! * This is an audience that is responsive. 

With 15% off the general advertising rate, and a circulation of 500,000 
brand specifiers, you can’t afford not to be here next issue. 



One Park Avenue 
New York, NY 10016 
(212)503-5100 


*Surch Study, July 1986 




HARDWARE 

— * COMPUTERS PRINTERS 

AST PivnHjni 286 CALL AST Turbo Losar PS 2950 

NEC Muitispaed CALL Citizen 1200/1800 159/174 

Shorp Laptop CALL MSP40/MSP50 309/385 

TetevKleo CALL Tribute 124/224 489/649 

AKmST/MegoST CALL EPSON All Models CAU 

W/FX/EVLQ FORLOWEST 

MODEMS (30-3500 Loser PRICES 

Evercom 1200 95 NEC P2200 355 

Hcsyes Modems CALL Ponosoruc 1080 1 175 

MioertPockei Modem 169 109iyi092i .189/319 

ProctKXJt 1200 89 1596/1524 429/589 

PrQCtKoi2400 159 3131/3151 269/419 

BOARDS 


Autosvutcti EGA480 
Porodise Bose EGA 
EGA Wonder 
Genoo Super HI Res 
vegoVGA 
384K Rom Card 
AcNan*ogePrem512K 
Advanioge/2 
SoPoh Plus 384K 


— — DRIVES/TAPE — 

165 Seogate20M6Krt 299 

119 Seo^30MeKit 339 

239 SeogoteST2S1 429 

249 Piu5Hardcoid40 829 

329 Bernoulli Box I . CALL 

89 ArcfiiveXLAOMBTope 339 

am OTHER HARDWARE 
179 Arndek LoserdTNe I 879 


Sirftak Plenum 

205 Panasonic Sconnet 

959 

AST HOI 9iot/286 

355 Summoskalch PkA 

399 

OucxlboQrd Model 30 

285 Sweet P600 

689 

QuodboordP^O 

389 Amaefc4IO 

149 

Ab(7ve Board 286 

335 Pnneeton UitrosyrK 

519 

In Board 386 

1269 SONY MONITORS 

CALL 

Ponosomc Fox Board 

679 Toxon770 

549 




— ACCOUNTING SPREADSHEETS— 

6P1 Accounting 

185 BoemgCoic 

209 

CompieieBus Actng 

159 Framework H 

CALL 

OAC EZ ^ttcountng 

60 Lotu^Svmphony 

CALL 

New Views 

459 Microsoft Exei 

319 

Open Systems 

CALL PFS Pro Plan 

145 

Real World 

CALI Silk 

159 

DATABASE 

WORD PROCESSING 

dBose III Plus 

CALL Monuscnpl 

339 

DBA 

89 Micn»crftWord4 

CAU 

JiKelinPtiis 

165 Mcrosoh Works 

119 

Reflet 

85 MuthmoteAdvoriiogeil 

249 

Paradox20 

409 PFS First Choioe 

89 

PFS Pro File 

145 PF6 Pro Write 

117 

Q&A 

209 Wordstar 2000 Plus. 

199 

GRAPHICS 

Word Perted 

209 


WordPedectEiecuttve 

117 

Page Maker 

499 UTILITIES - 


PFS Firs Publisher 

61 Quick BOSK/C 

6^ 

Vanturo 

529 Turbo PoactM/Bosic/C 

59 

Auto Sketch 

54 De$qview20 

77 

Boeing Graph 

179 Windows 

63 

OeGrophics 

169 Windows386 

119 

Design Cod 

159 AboseOisk 

60 

Oesi^CodSD 

165 Brookivn Bndge 

79 

Oioginvh/2000 

2^ OSBockuo-f 

37 

EGA Point V200S 

53 Eureka 

96 

EosyOod 

95 Moce Utilities 

59 

Foniosy 

42 Metro 

63 

GeneneCod 

56 Norton Guides 

59 

Graph- irv the- Box 

59 Norton utilities Adr 

79 

Hor^Grophics 

229 Top DOS 

39 

Picturo Perfect 

195 Word Peried UOrory 

63 

Or Halo II w/Mouae 

69 XtreePro 

71 

Microson Mouse 

104 Stotgrophics 

449 

MicfosoflPV2 Mouse 

119 WhorsBest 

CAU 


800 - 662-2686 orders only 
for Co Orders, Tech Support 415 - 666*9350 
Call Of Write for Free Catalog 
PAYMENT: No F«« For Vita MocterCora CoehieTt Checks, 
Pertonol Checki with 2 week hoM OuoIVled PO'i CA 
order* odd Kjiet tax. 

SHIPPING: UPS orour>d-2% of order $5 mtn UPS eiue-3% of 
order. $7 mm Phniers Moneors Computet* — CoN lor 
cTtorgei 

AA Product* New wrtn rull worranlles 

Prtce ft avouabeity tubfect to change wtutout notice 



ICOMPANY 

584 CASTRO ST„ SUITE 487 SAN FRANCISCO, CA 941 14 

0 dMSKn or MCSS me CorrviMr ft SoftMare spectaisis snoe 1961 


PC MAGAZINE ■ JANUARY2 6. 1988 
373 






THE TURBO PG/IOi^ 2S6I( BASE SYSTBW 

tT: 2S6K Expandable to 640K on the Motherboard. 

.. _a: 4.77-10 MHZ SwitehaUe on the Keyl^. 
fTMUS: Room lor up to 4 Half Height Drives or 
Fii H^ Drives. PWR amr: 135/150 Mil 
Fbvter Supply. KEYIOMD; 84 AT Keyboard. 



COMPUTER SYSTEMS 


| 00 * 


fC/l8w/1 Floppy *88J*’ 

R/10640KW/1 Floppy .. *438”' 
PC/IQ 640K w/2 Roppie . *564”* 




THE "' 288/12 * 512K BASE SYSTHW 

MOMMY: 512K Standard. Bmandable to 1M8 on the 
Motherboard, spra: &-12 MHZ Keyboard or Ibogle 
Switch Saleclabte. (TOMS: Room for up to 
4 Half Height Drives or 2 FuR Height Drives, 
pmra; 200 watt Fbwer Supply. 

KEYMMMi: 101 Key AT Style Keyboard. 

<690*”‘ ^ 

J»12W/1.2M Flopw .... 

■ 1,8 


MOM 80-71 W/2MB, 70MB HD •5,796"' 

MoM 80-41 w/IMB, 40MB HD '4,798"' 

P8/2 MoM 30 W/20MB *1,595"' 

P8/2 MOM SO W/20MB *2,495"' 

P8/2 MOM 80 W/70MB *4,550"' 


THE'' 388/18 ^ 1MB 8/I8E 8Y8TBH 

MBMIT: 1MB Standard. Expandable to 2Me on the Motherboard. 
SMB on the Daughterboard. VO; 4.77-6^10-12-16 MHZ. 
STflMK: Room for up to 5 Half Height Orl^ or 2 Ful Height 
& 1 Half Height Drives. PMffil: 200 WM Ffower Supply. 
KEVMIMB: 101 Key AT Style Keyboard. 

*1,595” iS 

KMlw/I.ZM floppy 

3«.i6w/floppy& 

40 Meg *2,25(r 




onrhe 1906 
CEvnpi/fer S/iopper 
RsaderTW . ' 


comPAo: 

OfSKPRO 386/20 W/300MB HD .... *8,850"' 
DESKPRO 386/20 w/IOOMB HD .... *8,950"' 

0E8XPM 286 W/40MB *2,895"' 

DESKPRO 386 W/20MHZ, 60MB ... *5,400"' 
DESKPRO 386 W/20MHZ 130MB .. *8,499"' 

PORTSBli ■ Model 40 *3,995"' 

PertMe I Model IV *2,899"' 


PRINTERS 


cmra MtP-10 160 CPS 80 Co( 

crnza praMire » 

wm 14KI 264 CPS 24-Pin 80 Col 

9tm ItlOM 264 CPS 24-Pin 132 Col 

mm line 180 CPS 24-Pin so cot 

mill FXZMf 200 CPS 132 Col. .. 
MUim 100 CPS 132 Col. ... 

mm EKMO 300 CPS 80 Col 

mm enm 300 cps i32 coi. . 

J324 CPS 24-Pin 132 Col 

[ 160 CPS 80 Col 

1150 CPS 80 Col 

1 200/100/40 CPS 60 Col 

I XL 200/100/40 CPS 132 Col. 

1X124 24 Pin 80 Col 

I PMPmrTBt X124 24 Pin 132 Col 

NB n 216/180/65 CPS 132 Col 

KC nm 24 Pin 170/55 CPS 80 Col 

ICC PUL 400/330/140 CPS 132 Col 

manin ic-f 200 CPS 80 Coi 

mmAH m-f 200 CPS 132 coi 

OOMT/I 2IS 240 CPS 80 Col 

MMII 201240 CPS 132 Col 

1 KX-PINI1 160 CPS 80 Cot 

; KX-ftOei 180 CPS 80 Coi 

; KX-ffStt 180 CPS 132 Coi 

; a-pioi 240 CPS i32 Coi 

I Pttift 216 CPS 80 Col 

.. IPI41E216CPS132C0I 
mmh Ptsi MeM 1 288 CPS 132 Col 



nn**- 

•4m 


•4m 

•»m 

•471^ 

nTS-- 


LAPTOPS/PORTABLES 


COMPAQ PORTABLE III MODEL 20 Acrtoo- 

W/e40K. 1.2MB Disk Drive. 20MB HO. Gss Plasma Screen *3,450^ 

COMPAQ PORTABLE III MODEL 40 r^rstroo- 

W/«40K. 1.2Me Disk Drive. 40M8 HO. Qas Plasma Scieen *3,995*^ 

NEC MULTISPEED . . 

W/640K. 2-3.5M 720K Floppy Drives. Super TWist LCD *1,275^ 

NEC MULTISPEED EL , . 

W«40K. 2-3.5* 720K Disk Drives. Baddit LCD & Keypad *1,550°° 

TOSHIBA T3100 LAPTOP c/sfvoo- 

W/640K. 3.5* 720K Dr.. 10MB HD. IS. IP. MS-DOS. Oas Plasma Screen * 2 , 569 °° 

TOSHIBA T1000 LAPTOP «-,cfioo- 

W/S12K. 3.5* 720K Drive. 1 P. 1 S. MS-DOS. Soper TWist LCD I 09 

TOSHIBA T1100-F LAPTOP .. 

W«40K. 2-720K Drives. IS. 1P. LCD Screen. * 1 , 399 °° 

TOSHIBA T1200 LAPTOP _ 

W/tMEO. 3.5* 720K Drive. 20MB HO. IS. 1R MS-DOS. Super TWist LCD 2,225 

TOSHIBA T3100/20 LAPTOP 

W/eaOK. 3.5’ 720K Drive. 20MB HD. iS. 1R MS-DOS. Gas Plasms Screen .... * 2 , 950 °° 


MONITORS 


AMD« Color 722 

'410“ 

AMDBt Color BOOS 

•310“' 

AMOa 410A. 410VI/, 


or 410G 

142“' 

AMOa 1280 

•838“' 



■438“ 


•zsir 


Kueiuvox Multi-Mode 

MX6IUV0X EGA 

MAGUVOX Color RGB 

NEC Multisync II JC-1401 ■518"' 

NEC Multisync XL 1,888“' 

NEC Multisync Plus ■87Z“' 

PRilCETONUItra-^nc ■488“' 

PRHCETON HX-12E *418“' 

PRMCnON HX-12 Plus •888“' 

PRHCnOH Max-12E 128“' 

PRMCnON LM-300 ■488“' 

THE ’"Amber Monitor ■88“' 


HARD DRIVES, HARD CARDS & TAPE BACKUP 



XRCHNE 60M8 Int. Streaming Tape System •888“' 

IOMEGA Dual 10M8 Cart. Drive w/Ctrl 1,489“' 

IOMEGA Dual 20MB Cart. Drive w/Ctrl 1,709“' 

IOMEGA Bernoulli II 20MB Int. w/Ctrl •902“' | 

RWH 120D 20MB Internal Tape ■328“' 

mmi 145 40MB Internal Tape •398“' 

AMBCnBE 3650 40MB 1/2 Height ■388“' 

MHSCRBE 6053 42MB Full Height ■848“' 

MHSCRBE 6085 71MB Full Height 789“' 

MMBCRBE 6128 110MB RLL Full Height ■888“' 

MOUNTAM 30MB Drivecard *880“' 

MOUNTAH 50MB Drivecard ■070“' 

PUIS DEVa. Hardcard 20 ■548“' 

PUIS DEva. Hardcard 40 •808“' 

PHAM 130MB/20MS Hard Disk 1,850“' 

PRIAM 230MB/12MS Hard Disk *2,100“' 

SEAGATE ST-251 42MB, 40MS Hard Disk •389“' 

SEAGAn ST-277 65MB, 40MS RLL 1/2 Height ■540“' 

SEAGATE ST-4051 40MB Full Height ■549“' 

SEAGATE ST-4096 BOMB Full Height ■829“' 

THE'" 20MB Hard Disk Card ■310“' 

THE' 30MB Hard Disk Card •348“' 


* WHOLESALE -1-8%: OUR PRICE, YOUR VALUE! 











PCNCTWORK 


GO WITH THE BEST. . . GROW WITH THE , 


THE NATION’S LARGEST CORPORATIONS DEPEND ON US! 






SOFTWARE 


BUSINESS 

tmn Paradox 2.0 . . mJI* •2.50 

^ AWTWTAn Ddase III Plus 375 . 00 * 2.50 

UHIH^TAH FfanmKirk SKJI* 2.50 

mm -nn uuiiimate tnji* 250 

MKTW'TAIE Uultimate AOvxitage 11 2.50 

maiKfmmsMvi.Titt)eim2.o i 4 s.n’ 2.50 

UCtn. OACEasyAccovfiiing 81 Ji* 2.50 

Uitn. Easy Payroll UM* 2.50 

■OTIL glTMm Gm Draw Plus m. 7 f * 250 

umsvmrcnMcvB t 4 SJi* 2.50 

imwmmmnEreelaficoPlus mjl* 2.50 

umn OTu w o T nai m. 7 f* 2.50 

^ LOIVt DEVaomerr Lotus i-2-3 ZK.M* 2.50 

um mm anan Symphony 4 Ji* 2.50 

Wordstar Prolessionai ZtMl* 2.50 

I R:Base System V StMl* 2.50 

mjomTExcm iHi 2 t 2 .H* omZIOJI* 2.50 

^ WKMnn QwOr Baste 4 0 or Windows 50 .H* 2.50 

word 4 0 mM‘ 2.50 

■ Works mo 10 BJI* M mn‘ 2.50 

Compieie Business Accounling System 14 S.n* 2.X 

^ QUARTBOeX OHCE SYtmtt Desqview B 9 . 00 * 250 

Vtmxm.SarnnaWordiy IMJI* 250 

flUM WOi tVIHMI Su/Mr UM* 2.50 

E UFmm.fmmmFirsiciwce 78 .oo* 2.50 

UmilMVmStmitmiRrslPubiisher S 1 .S 0 * 2.50 

mrHIMrm.PFS Prolessionai Write 106 . 5 Q* 2 50 

tlMlWRC QiA Wr 20 1 ».N' 2.50 

> nawa COMPIWV Wntenow 83 . 00 * 2.50 

MM MU Newsmaster A7IS* 2.50 

M MTICM ITlTMOejft MJI' 2.50 

E M MDinC T Woroperlecl 1 HJ 0 * 2.50 

MMraKCT Network AOOiiionai System 82 . 00 * 2.50 

vam cm. Wntura PuMsher 401 . 00 * 250 

UTILITIES/COMMUNICATIONS 

OOHiM HI. Sidekick (Unprotected) .... * 40 J 0 * ‘2.50 

^ OMiMB HT. Turbo C 57.00 * 2 50 

mn nCMUBT Direct /Access 40 JS* 2.50 

I FasSaack 72 J 0 * 2.50 

\ Sideways 84 J 0 * 2.50 

I TM. Carton Copy Plus 100 JO* 2.50 

PHB MTOi tOMilM UDMws 40 J 0 * 2.50 

8 CTHI MM CO MfT M 

Utilities Advant^ Var 70 . 70 * 2.50 

mmmECf Ctif. IMxdperfect Ubrary 02 . 00 * 2.50 

HOME/RECREATION 

Andent Art of War at Sea * 24 . 00 * •1.00 

^ WOOBMB Bank Street Wnter Plus 08 . 00 * 1 0O 

OMBMOi The PrirM Shop (M) 01 . 70 * 1.00 

P rint Sho p GrapNcs Ub M. 10 J 0 * 1.00 

UmtmJ Fb^d^&mulator 27 . 04 * 1.00 

Certif icate Maker on 10 . 70 * 1.00 

VMBMM IFT. Newsroom an 01 . 70 * 1.00 

MMR MU Printmaster Plus 20 J 0 * 1.00 

Mom Soflwm AvMMbM tor IBM PM Syotomo. 


EDUCATIONAL 

MOBMM VT. Type ■■ 

MOBMB Where in the USA 
IS Carmen San Diego"* tm 

MOBIM Wherein the World 
i s Carm en San Diego^ m 

I Alge-Blasler oi 

I Math Blaster Oi 

C0M4NT Reader RabM ai 

I Learning DOS 

F Running MS DOS 

I 0 OOOBTBI T^ng Tutor IV .. ai 
I ffF. Games aa 


oomvMc wAUMf ■ 0 1/r mbm. cml m rma. 


*2040* 

•1.00 

> 24.00* 

100 

9 2im* 

1.00 

>28.70* 

TOO 

)2M0* 

100 

i2im* 

100 

.27 JO* 

1.00 

1SJI* 

KH) 

)20J0* 

too 

9 17JI* 

too 


HARDWARE 


COMPUTER SYSTEMS 


MT MoOet 80 

njnjo* 

•26.78 


1.MJ0* 

32.50 

MT Model 120 

1MJ0* 

39.18 


2,2M.0I* 

45.70 

MT Model '70 

2 ,s«.oe‘ 

5198 

19.70 

ATftT 6309 640K 2 Drives 

I.ITfJO* 

1J7OJ0* 

23.50 

25.50 


1MJ0* 

31.00 

^ THE - PC/10 2CMB W/640K 
TOOMI 1100 Plus 

786.«* 

1.MJI* 

14.70 

27.98 

TOOM TT(V7 

2MJ0* 

51.38 

^ TOSNOA 3100/20 

TOOM 1000 ... 

2,160.00* 

7I0J0* 

59 00 

15.38 

TMMk 1200 

2J2M0* 

44.50 


DISPLAY CARDS 


*266.00* 

IttJO* 

moo* 

OOJO* 

. 14S.00* 
XS8.00' 
100JO* 

60.00* 


► 4-TJ- V IP VOA 

OCim Graphics Card l^us .. 
mwmn Color Card 

PMUMI Hi Res Card 

fmam Auto 480 

^ OlUflRMI Ultra VGA 

THE" Super EGA 

^ THK • H720 Mono Card'PP 

THE" Color Card m 

LASER PRINTERS 

HiiOH Otmture 110 *1, 

MUnPiaUUD LaserJet 

Senes II 1, 

OB LC850 Silentwriler 8PPM 1, 

Wi LC860 Silentwnier BPPM 1, 

^ ICC LCS90 Postscript Pnnter P/S 3,206.00* 

mmULaserirneS 1,mJ0* 

mmk Pagelaser 12 CJU 

MATH CO-PROCESSORS 

ma 80287 10MHZ Co-Processor *200J0* 

mm. 80287 8UH2 Co-Processor 200.00* 

^ HTa 8067-2 Matn Co-Processor 142.00* 

ma 80387-16 Co-Processor 470.00* 


•2.50 
2.50 
2.50 
2.50 
2.50 
2 50 
2.50 
2 50 
2.50 


•95.00 

55.00 

55.00 

95.00 
95 00 

55.00 


•2.50 

2.50 

2.50 

2.50 


ACCESSORIES 

L OOnBM Lo gimouse 

MMOFT Bus/Ser Mouse w/nmttrush 
MEMOFT Bus/Ser Mouse w/Easycad 
^ MMOTF Bus/Ser Mouse w/Windows 



48J0* 


UJi* 

amtSelot9 64Kl150NS) 

12J0* 

am%Selol9 256K(t50HS) 

01 JO* 

DOHEnB Bulk Pack tSO) 5-1 4 DS/DO 
MUIIU Bulk Pack (25} 3-1/2 DS/DD 

17.80* 

CNIL 

MODEMS 



*604.00* 

MT525M2 

460.00* 

MVet Smartmedem 1200 

200.00* 

MTfl Smartmodem 1200B w/SmarIcom 

200.00* 

MVEI Smartmodem 24008 w/Smartcom 
THE" 1200 BAUD External 

THE" l2C0BAUDInl wSoftware 
THE" 2400 BAUD External 

THE ' 2400 BAUD Int w Software 
ummm Courier 2400 
mmatmHST96oo 

80100* 

•100* 

7100* 

100.00’ 

100.00* 

800J0* 

SHOO* 

MULTIFUNCTION CARDS 

1 

I 

9 

*270.00* 

BSl Six Pack Plus W/64K 

106.00* 


MT Stir FM Prerruum .. 

■ra Above Board AT w/128K of 2MB 
■la Above Board w/B4K of 2MB 
mam Tory Turbo 286 
oocn Twin’urbo 12 

THE” Mulb 384 w/OK P/S/G/CLKri>L 
THE Multi 1 SMB w/OK P/S/G 
^ THE' Mu'll I'D AT W’PiSG 
THE Mu-tifOwPS/aCLKCAL 
THE ” 2M8 Ram Card w/OK ol 2MB 


210Ji* 

200 . 00 * 

370.00’ 

07.00* 


•250 

2.50 

2.50 

250 

2.50 

2.50 
1.00 
1.00 

1.50 
1.50 


•2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

250 

2.50 

2.50 


•250 

250 

2.50 

2.50 

2.50 

250 

250 

2.50 

250 

2.50 

250 

2.50 


’AN pricM In Ihl* Bd am wtiolaMla— All mambers anjoy 
8% abova wtwiaaala pricaa. plus aMppIng. All pricaa 
raflact a 3% cash diacount. Pricaa aubiact to changa 
without notica. AH Hama aubjact to availability. No cradit 
carda ara blltad until marchandlaa la ahippad. 
toDnnotaa racant prtca raductlon. 
iiy|>Ragiatar»d tradamarka of all companlaa in thia ad. 

CIRCL.I 154 ON READER SERVICE CARP 


CALL TOLL FREE 

1 -800-621 -S-A-V-E 

(Ordora— Mambarahip and Advica!) 

In Iliinola call (312) 2800002 
Your Memberahip Validation Numbar; 2128 
tou can vtiNtato you/ irwnttrVHp nutnOt* M. e yw 
pbea your am monay-UMig «r^ ow IA« plwnt by 
your VISA MASTERCAitO o* AMSRiCAM EXPR£SS OrS 

THE NEW PERSONAL COMPUTER NETWORK 
320 West Ohio Street 
Chicago, Illinois 60610 mh 

C«H rtow ..totn Tha NEW PC NETWORK and aUrt aavtng KMayt 
Cusiomar Sarvtoa aod Otoar SiaUM <312) 2aO’>se7 


m 


FAX MACHINES/COPIERS 


SMARR COPIER 

Features: accurate auto exposure for 
correct copies, lightweight anil compact 
for home or office use. dynamic 4-color 
single tone copying, time-saving, 2-way 
paper feed, continuous copying of up to 
19 copies. 2-60 



SHARR FAX 

Sharp has combined a facsimile, copying 
machine and telephone into one unit. You 
can use UX-80 as a conventional fascimile 
machine, as a copier and as a telephone 
set. Send book-type documents, textile 
and hard backed originals, ux-80 


* 483 ”' 



YES! 


PC NETWORK 


ol eotnputor proeluel*. Ml at luat #% i 
a “PC liPOATt'. a aptietol imaw on n 
ly wholaaato catatog and all tha oihar 


> wholebaLi 

I mordtwtdlM at prtoaa BELOW avan 
r oihar aaelualv*. monay aaving aarvleaa 
avaNabIt to mamaor a . I am undar no oMgaUon to bwy anyllii^. r* 
aaHatoettoo la guarantoad. 


Basic MambarsNp 

I : 1 VlaarSB OO 
I : 2 Veen SIS 00 iSsvs SI 00} 
i 14 Day Game Rontals SlO 00 Addrtnnal Ptr Vem 
I 14 Day Business RstVais S2S 00 Additional Per Year 

I I Was Ratorrad to tha NETWORK by_ 


SpacisI VIP Mambarahip 

[' I War Corporate SIS 00 9100 

I 2 Weis Coiporaie S2S 00 (Seva SS.OO) 

[ 30 Day Rentals of Erther Busetess or Gome 
Software S30 00 Additional Par Vaar 


. Membar #. 


Please Forward Hs Member-Gel-A-Membar Bonus 

Bia My CredA Card I VISA ] MaslerCard I Amencan Express 


□□□□□□□□□□□□□□□□ 


I IBM PC 
I IBM XT 
I IBM AT 
I Apple II 
i Meontosh 
I THE 


I CheckorMoneyOntorEndosedlorS.. 

Mama 

Addf—a 

Crty 


_ Apt No^ 

_Z>P 


iSignelure requeed to vaJtoate membershto) Copyngne ige? The NEW PC NETYORK. mc 




.e Northgate 286 System that was awarded 


Computer Shopper Ntagaxine^s 
1987 BEST BUY... JUST BECAME 
AN EVEN BETTER BUY! 



NEWUMHz 


6 


Clockspeed 

MiniScribe 
FAST HARD DISK DRIVE 



1 Full Megabyte 
Highspeed 120NS 
Memory on The 
Motherboard 

2 Floppy Drives 
and MS-DOS 

w GWBASIC 


OS/2 

READY! 


Includes 

Northgates’s Exclusive lOl-key “C/T 
Click-Tactile Enhanced Keyboard! 




Sold Direct-to-You at History-Making Low Cost with No Middle-Man Markups! 


FULL 

SYSTEM 




lOOO^ete 



NOW.»Nortligate Brin^ You 
the Industry’s Highest Performance 
Systems at Industry-Low Prices! 


“ET”™ Enhanced Itechnologjr Complete Systems 
RLL HARD DRIVE ENCODING. 1:1 INTERLEAVING AND 2.5 TIMES FASTER 
DATA TRANSFER CONTROLLER = LIGHTNING FAST COMPUTING PERFORMANCE 
AT A PRICE OTHER COMPUTER VENDORS CAN’T MATCH! 


If yon’re a nrst-time computer shopper, 
looking at all the ads. you're probably 
plenty confused. BUT...YOU KNOW YOU 
JUST CANT BUY A FULL AT SYSTEM 
FOR $995.00 OR AN XT FOR $349.00 AS 
OTHERS ADVERTISE. THAT'S LIKE A 
CAR WITHOUT WHEELS. 

Don't be misled by the confusing "bare 
bones" or "basic system" pricing others 
use just to appear competitive. By (he time 
you add up everything else you need, you'll 
end up paying more and probably getting 
Just an of^nary performance machine. 
Knowledgeable computer buyers know 
that Northgate offers Complete Systems 
that are trn^ different from the rest 
of the pack. That's why Computer 
Shopper named Northgate's 286 as the 1987 
BEST BUY IN COMPUTING. Now. North- 
gate's innovative design skills have created 
"E/T" Enhanced Tfecnnology Systems 
with even better performance and value. 

Our proven method of RLL encoding 
superb MiniScrlbe hard drives gives you 
50% more hard drive storage for your 
money.A 1:1 interleave is applied to the 
drives. This delivers data from the disk to 
the read-write heads 300 to 600% faster 
than the drive/controller combination 
most our competitors provide. 

Northgate uses an OEM hard drive 
controller with data transfer rates up to 
four times faster than most comp>eti(ion. 


The result is a true Riwer System with 
overall system performance at least 2.5 
times that of systems using ordinary, off- 
the-shelf parts. 

Northgate has developed a thoroughly 
reliable method of using RLL encoding bn 
the hard drives in all our 286 "E/T" 
systems. In 80286 systems, this technology 
is unknown to most of our competitors. 

Call them! You'll be amazed to nnd almost 
none offer RLL drives in 286 systems. 

Some will even tell you it can't be done. 
Next, ask about vital through-put factors 
like controller data transfer rates and 
interleaving ratios. 

Most competitors merely assemble a 
collection ot parts so archaic as to actually 
degrade performance. The Drivc/Controller 
combinations most others use have the 
effect of harnessing a race horse to a 
plow. Processor speed is wasted because 
controller transfer time is so agonizingly slow. 



Northgate takes the confusion, 
uncertainty and guesswork out of buying 
your computer. Skillfully assembled, 
thoroughly tested, your Northgate system 
arrlvesTully configured, ready to plug 
together and use. And Northgate has 
designed the most thorough, easy-to-follow 
documentation that takes novice or profes- 
sional from set-up to shut down. 

WRITTEN IN ENGLISH! 

We format and partition your hard drive 
to your specifications using advanced 
OrflYack Software which we even send with 
your system at no extra charge. 

All these are the compelling reasons why 
Northgate Systems are used 
Government Agencies— FAA. EPA. DNR. 
USDOC. INTERIOR. USDA. NPS: Fortune 
500 Corporations— RCA. Westlnghouse. 
Intel. General Dynamics. Bell Southern. 
Dow Chemical. Honeywell and many more: 
Colleges and Universities— Sa Cal.. 
Duke. Iowa State. N. Car.. S. Car.. Ma. 
Harvard and more, as well as thonsands 
of small businesses and individuals 
worldwide. 

Add to all these features, the most 
meaningful Consumer Protection Policies 
in the computer Industry (see next page). 

So forget competition's bare bones prices 
and those just ordinary systems... 
COMPARISON WILL PROVE 
NORTHGATE OFFERS MORE! 


STANDARD NORTHGATE SUPER/TURBO 
286-60 “E/T” SPECIFICATIONS: 


SUPER/TURBO 286-60 “E/T” 
SYSTEM PRICE COMPLETE 


SI99900 


PROCESSOR INTEL 80286 

PROCESSOR SPEED , 8/12 MHz 1 WAIT 

MAKE OF BIOS AWARD WSETUP 

IN ROM 

EXPANSION SLOTS 8 (TWO 8 BIT. 

SIX 16 BIT) 

STANDARD MOTHERBOARD MEMORY 1 MEGABYTE 

120NS 

CO PROCESSOR SLOT YES 

CLOCK-CALENDAR YES WITH AA 

BATTE.RICS 

NO. OF FLOPPY DRIVES 2- 1.2MBand 360K 

(NOTE: 3 EXPOSED HALF HEIGHT DEVICES MAY BE INSTALLED) 

BRAND OF FLOPPY FUJITSU 

NO. OF HARD DRIVES 1 (SPACE FOR TWO) 

TYPE OF HARD DRIVE MINISCRIBE 

MODEL 3650 

HARD DRIVE FORMATTED 64.2 MEGABYTES 

USABLE 

STD. MONITOR TYPE SAMSUNG 12' 

AMBER TTL 

STD. VIDEO CONTROLLER HERCULES 

COMPAT. I P.P. 

ADDITIONAL PORTS STANDARD 1 P.P.. 1 S.P.. 1 G.P. 

KEYBOARD TYPE ENHANCED 101 

CLICK TYPE 

MS-DOS 3.2 &GWBAS1C WITH HARD COVER 

MANUALS 

CASE — FULL SIZE (NOT BABY AT) HAS CONTROL 

PANEL. LED'S AND 
SECURITY KEYLOCK 


WITH ALL FEATURES ABOVE AND 
MINISCRIBE 32 MEGABYTE RLL HARD 
DRIVE SUPER/TURBO 286-30 "E/T ' . . 


OPTIONS-ADD: 

MINISCRIBE HARD DRIVES UP TO 380 MEGABYTES CALL 

SECOND SERIAL PORT $ 35.00 

3.5 INCH FLOPPY SWAP FOR 1.2 OR 360 $98.00 

MATH CO-PROCESSOR CHIPS CALL 

COLOR GRAPHICS (CGA) MONITOR W/CARD $295.00 

COLOR GRAPHICS (EQA) MONITOR WCARD $495.00 

MULTISYNC 14" MONITOR W/CARD $695.00 

(VIDEO CARD IS AUTOSENSE TYPE) 

A $240.00 RETAIL VALUE ALONE 

HAYES COMPAT. 1200 MODEM CALL 

HAYES COMPAT. 2400 MODEM CALL 



Use Out Tbll-Free Order Number 


800 - 548-1993 



ANDFOR THE BEST BUY tN XTURBO 
“E/T” SYaTEM8...TVRN THE PAOE 



CIRCLE 240 ON READER SERVICE CARD 



Northgate’s V20/8MIlz Xlliito 
Is Now Avulabte with 65MB Hard Drive 
and the same “Enhanced Technology” 



NOW...for the buyer who doesn’t need 286 
speed but wants an XT type system with 
through-put up to four tunes faster than other 
systems, Northgate offers its X'nirbo/V20/8-65. 

This system also features the MiniScribe 
hard drive and SMS high speed controller. It is 
furnished complete with: 

V20 Microprocessor • 640K Memory on 
Motherboard • 360K Floppy Drive • MiniScribe 
60MB FAST Hard Drive wlm 1:1 Interleave • 

8 Expansion Slots • 2 Parallel, 1 Serial Port, Clock- 
Calendtu, Game Port • Amber Screen TTL Graphic 
Monitor with Hercules Compatible Video Card 
• Northgate "C/T" Cllck-Thctlle 84-kqr AT style 
kqrboara • Case is the AT style with turbo button, 
k^lock reset button and indicator lights. (Second 
Floppy Drive pictured Is optional at additional 
cost.) 



NORTHGATE GIVES YOU THE MOST POWERFUL CONSlfMER 

PROTECTION WARRANTY IN THE COMPUTER INDUSTRY... 


30-Dau Compatibility IMurarUy; 

Northgate ^arantees Its systems will operate 
any standaro? commercially available DOS 
programs written for use on IBM Compatible 
computers. If. on consultation with Northgate. a 
program cannot be made to operate satisfactor- 
ily. owner may return the sratem. complete and 
unaltered for a prompt and full refund including 
all height costs. 

One-Year Overnight AT NORTHGATE 
EXPENSE Parts Replacement Warranty: 

Northgate Computer Systems warrants that 
all systems sold by Northgate will be free of 
defects In workmanship and materials for one 
year from date of shipment. 

In the event of failure of a part that disables 
the system Northgate will ship, the same day 
If notified by 12 Noon Central Time, a new 
replacement part. Customer must phone 
Northgate Customer Service for diagnosis 
ofthei^ure. 


In the case of a complete system returned for 
repair under warranty, customer p^^ freight 
to Northgate and Northgate pays return 
freight by whatever service the system 
Is sent to Northgate. 

In the event of a part replaced under warranty, 
the new part carries a NEW ONE-YEAR 
GUARANTEE FROM SHIP DATEI 


NOTE: Many computer vendors extend only 
the parts manufacturer’s warranty which may 
be as little as dOKl^rs. All products sold by 
Northgate are fully guaranteed by Northgate 
for one year from date of shipment. 

TERMS; Northgate accepts VISA and 
MASTERCARD charge cards with no sun 
Purchase orders from established accounts, a 
accepted as well as COD (Cashiers Check) and 
Wire TIansfer. Personal and Company Checks 
require 18 days to clear. APO and foreign orders 
accepted. All shipments are FOB Plymouth. 
MN. Delivery Is subject to time required for 
order processing, manufacturing and 24 
hour testing. 


CONSUMER PROTECTION 
TIP TO PROSPECTIVE 
COMPUTER BUYERS: 

When shopping, remem- 
ber the Better Business 
Bureau Motto: "If it sounds 
too good to be true, it prob- 
ably is:' Exceedingly low 
prices are your first warning. 

Most computer direct sales 
firms are trustworthy. BUT, 
better to be safe than sorry. 

BEFORE YOU PLACE YOUR 
ORDER, PHONE THE BET- 
TER BUSINESS BUREAU 
OFFICE IN THE VENDOR S 
AREA. (Your local BBB will 
give you the phone number 
for the appropriate office.) 


-for next day delivery depending 
on the carrier’s ability to provide sucm service 
In owner's geographic area. 

Owner must return any replaced part, 
complete and unaltered, and pay return shlp- 
ing costs, to be received at Northgate within 
two weeks after receiving the replacement port. 


Use our Ibll-Free Order Number 

800-548-1993 


Northgate's Customer Service department 
will provide full Instructions on making the 
repair or replacement and will consult with 
customer on the phone to assure repair is 
properly completed and the system Is again 
operating. 

CIRCLE 241 ON READER SERVICE CARD 


Hours: M-F 
8a.m.-7 p.m. 
Central. 

Sat. 9-2 


Ail trademark names used in the advertisement are the property of their respective 
PwSESUajECT TO CHANGE WITHOUT NOTICE. 



NORTHGATE 

COMPUTER 

SYSTEMS 


2905 Northwest Blvd., Suite 250 * Plymouth, MN 55441 





WHOLESALE PRICE TO PUBLIC! 


10 MHz TURBO XT COMPUTER 


/esA 



640K RAM On Board 
2 360K Floppy Disk Drives 
Disk Controller 

150W Power Supply - 110/220V 
Full Function 'AT' Keyboard 
8 IBM I/O Slots 
8088-2 Micro Processor 
Front Panel w/LED and Keylock 
10MHZ/4.77MHZ Clock Selectable 


Fully Assembled & Tested 
1 Year Parts & Labor Warranty . . 

CIRCIE 255 ON READER SERVICE CARD 


PINECOM,‘AT’ 286 COMPUTER 


6/IOMHz Clock Selectable 
80286-10 CPU, 0 Wait State 
220W Power Supply 
1.2Mb Floppy Disk Drive 
Flard Disk/Floppy Disk Controller 
51 2K RAM On Board (Exp to 1Mb) 
Clock Calendar w/Batlery Backup 
AT Style Keyboard 



Fully Assembled & Tested 
1 Year Parts & Labor Warranty . . . 

*The Land Mark Speed Test. Landmark Software Inc 


pinecom 


SPECIAL 
SALE PRICES 


$44900 


QC 

UJ 


$84900 


PINE COMPUTER INC. 

9690 TELSTAR AVENUE. EL MONTE. CA 91731 
STORE HOURS: MON • SAT 9:00 AM • 6:00 PM 

PHONE ORDERS WELCOME: ( 818 ) 575-1882 


SEAGATE ST-225 20Mb Hard Drive w/W.D. Controller 
SEAGATE ST-238 30Mb Hard Drive w/RLL Controller 
SEAGATE ST -4038 30Mb Hi-Speed Hard Disk for AT 
SEAGATE ST-251 40Mb Hi-Speed Hard Disk • Half Height 
FUJI 30Mb Hard Drive 3.5" Light Weight w/Mounting 

Monochrome Graphic Card (Hi-Speed) w/Printer Port 
RGB Color Graphic Card w/Printer Port 
EfSA Color Graphic Card W/256K RAM/Printer Port 
ATI EGA Wonder Card 

SAMSUNG HL Mono Amber 12" Monitor - 12SS 
SAMSUNG TTL Mono Amber 12" Flat Screen Monitor 
MISUBA 14" Flat Screen Mono Monitor w/Base 
SAMSUNG 14" RGB Color Monitor - C0-1464W 
SAMSUNG 14" EGA Color Monitor 
TAXAN 12" EGA Color Monitor (640x400) - TX-660 
NEC Multisync EGA 14" Hi-Res Color Monitor 
Copy II PC Option Board (Copies all prot. software) 

LOGITECH C7-I- Mouse w/Software (3 Buttons) 

4 Serial Ports Card lor AT (Com t to Com 8) 

4 Serial Ports Card lor XT (Com 1 to Com 8) 

EPSON Printer FX-86E 240cps Dot Matrix 80 Col. NLO 360.00 
EPSON Printer FX-286E 240cps Dot Mat 132 Col NLO 495.00 
EPSON Primer LQ-1000 160cps 24 Pin NLO 132 Col. 670.00 
OKIOATA Pnnler ML182 120cps 80 Col Dot Mat NLQ 245.00 
OKIDATA Printer ML192 200cps 80 Col. Dot Mat NLO 366.00 
OKIOATA Pnnter ML193 200cps 132 Col Dot Mat NLQ 529.00 
CITIZEN Printer 120D 120cps 80 Col. Dot Matrix NLQ 185.00 
Internal Modem 300/1200 Baud w/LED Panel (Misuba) 85.00 
Externa! Modem 300/1200 Baud w/LED Panel (Misuba) 95.00 


Mast^iCord 


TERMS: VISA or Mastercard accepted. COO order 
on Cashiers Check only. Check shipping charges when 
ordering. 3H surcharge for all credit card purchases 

TELEX: 5106017376 PINECOM 
FAX; 818-575-1897 
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$269.00 

299.00 

515.00 

420.00 

250.00 
50.00 

50.00 

160.00 
220.00 

80.00 

95.00 

120.00 

240.00 

360.00 

380.00 

535.00 

85.00 

79.00 

125.00 

85.00 


y ^ g PCMl/26 

EPSCM-ASr. 

CONNECTION 

enCON LQ850 K yi Model ^ 

■■ \ N^\ ^ LX800 ‘189 

^ \\/ FX86e Call 

B FX286e Discounted 

J g g 1 EX800 Call 

— 1 EX1000 Instock 

|4- Srt4^ o&«^n9l«sheP'P;''’''"9 LQ850 NEW 

H' tTw™n.ov.ngtnf<>‘l~P”'' J LQIOOO ‘499 

« ^ LQ2500 Call 

^ MITSUBISHI GovernmenI, municipal ^ iV£’C I 

EI^ECTRONICS , and school RO.'S S*>om.y„.,UOAMoneor iMii 

\i;;.nrJ, %an Monitor occapied. | $£30 

1 - 800 - 852 - 288 & 

Sai No surcharge on credit cord orders. P.C. Pitstop, 4517 W. Lake St., Mpis, MN 55416 — T" 







COMPUTER DISCOUNT WAREHOUSE 



AKT The Right Choice 

6300 W/640K 1 Drive SIMM 

6300 W/640K 2 Drives m24 

6300 W/640K 1 Floppy, 20 Meg .1190,22 
6300 W/640N 1 Roppy, 30 Meg .12M.1I 
6300 W/640K 1 Floppy. 40 Meg .14M.12 

Ml AT*Ti hKludt ktyboird. MMMor mi DOS iMIMonil. 


TOSHIBA 

' 1100 Plus 11820.10 

3100 w/10 Meg 277US 

V 3100 w/ 20 Meg 310040 

1W0 10041 

1200 2295.55 


WHY PAY 
RETAIL? 

UfoAody SeUs 
for Loss 

CALL FOR LOWEST CUSTOM QUOTES 



^OiAR^m 

VX80 (XT Turbo) 640K. 1 Floppy, DOS & [ 77^‘ 

GW Basic. Serial/Parallel. Color/Monochronie 

Adapter & Keyboard S689.64 

VT2e6 (AT CoiMtiblo) 8 MHz. 0 Wait State. 

640K 1.2M Floppy. Serial/Parallel, F/H 
Co ntroller. Keyboard 51209.36 

SAMSUNG 5400 4/8 MHz, 512K, 6 Slots 8/P/C, 
— ^ Monogrephics board, 00$. Keyboard 

3 1 S-300. 1 Floppy S765.50 

I 9s s-300 . 20 Meg 995.95 

^ J' S-300 . 40 Meg 1128.82 

S400 AT CM^atkle 8/10 MHz. 8 Slots, 
S/P/C, Moeographics Board, DOS. Keyboard 

S-SOO, 1.2M Floppy $1150.45 

S-500, 20 Meg 1389.80 

S-SOO. 40 Meg 1544.45 



HARDWARE, SOFTWARE & PERIPHERALS AT DtSCOOMT PRICES 


/^SPECIALS 

Model 80 ....$1395.40 Model 140 .. .$244945 

Model 90 1759.15 Model 170 281946 

Model 120 ....201945 

WYSE PC/AT SPECIALS 
Model 2200-01 AT compMibli $134247 

Model 2106 .. . 108240 Model 2214 ... 1568.20 
Model 2112.... 1568.20 Model 3216 ...265845 
IBM PS2 SPECIALS 
Modeisa Model 6& 40 Meg$38Si17 

2drn«$ $1272.20 Model 60. 70 Meg .4541.26 

Model 3a 20 Megl724l7 Model 80 40Meg.5lS970 

Model SO 2fl7.M Model 80 70 Meg. 621946 

SPECIALS 

Deskpro. 2 drives $116&12 

Deskpro. 20 Meg 149640 

Oeskpro. 40 Meg 157848 

Deskpro 286. Model 1 219845 

Oeskpro 266. 40 Meg 29lt10 

Deskoro^ 701^ 292120 

Detkpro m 40 Mm 4662 OS 

Deskpro 316 Model 10. 26 MHz 5579 30 

Oeskpro 366 Model 130. 28 MHz 7059 92 

Oeskere 316 Model 300. 28 MHz 9168 20 

Portable, 2 dnve 157445 

Portable II. Model 2 189618 

Portable It, Model 4 279748 

Portable III. Model 20 3Sn4S 

Portable III. Model 40 415943 

SPECIALS 

VX88 iXT Ibrbo) 640K. 1 Floppy. DOS. 

S/PfC. Monitor Adapter A Keyboard ... $88664 

VX88 w/ 2 floppies 784.75 

yXMw/1 floppy. 20 Mm 95680 

iTM lAT Cempal.) 6 MHz. 0 Wart Slate. 

1 2M FknN. b/HiU F/H Com 6 Keyboard 129946 

VT286^MMeg 157340 

VT286w/40Meg 1724.10 

TOSHIBA SPECIALS 

1100 PHIS .. . .81529.10 1000 $88641 

3100 to Meg . .2778.95 1200 229645 

3100 20 Meg . .319148 

NEC 

N€C Multispeed $139844 

NFC Multispeed EL 169676 

2-181 AU ZENITH 

2-183 MODELS 

2-180 20 Meg IN STOCK 

2-386 CALL FOB PRICE 

ecuest 

liJ 

MINISCRIBE 30 Meg flasticard S425J8 

MOUNTAIN 20 MM/ATMeg ....54140/41940 

M 

MINISCRIBE 40 Meg 28ms 861640 

MINISCRIBE 80 28ms 89645 

raaatiM® m 

PRIAM 130 Mm tiard disk 191640 

t!H8 

SEAGATE 4096 80 Meg hard disk 89549 

360K floppy drive 11012 


ICmZEN 

1200 $15655 MSP40 $307.45 

124 464.10 MSP45 44620 

1800 17745 MSP50 37444 

224 65740 MSP55 47846 

MSP10 27620 Premiere 35.... 466.17 


ZSZnEIZISL 


rm 




AU 


150P by Kodak uoo i? 

300 HEW MODEL 

EPSON 

EX800 -CAU LMOO ALL 

EX1000 COW" L0850 EPSOM 

FX86e FOR BEST L01050 MODELS 

FX286e PRICE LQ-2500. ... IN STOCK 

Call lor Accessoiiat 

IBM 

Pro Printer II.. $44745 Quielwmer III. .1134642 

NEC 

Mot P6 SS3674 Color P7 $70612 

Pi 10 col 449.22 P7 136 col 61545 

P5XL 974.75 P9XL 106670 

P2200 3M.65 8850 1097.79 

3550 741.12 

OKPKIA' 

Okimate 20 . . .$122.74 ML 182P $21940 

ML 162S 24678 ML 192 Plus .. .31440 

ML 193 Plus .. .45648 ML 292 Plus . . .377.44 

ML 293 Plus 518.55 ML 294 747.10 

ML 393 989 55 

PANASONIC 

1080) $182.60 10911 $198.55 

10921 33628 1592 433.44 

1595 474.45 3131 26442 

3151 40652 

TOSHIBA 

P321SL $49685 P3S1-2 S/P . . .$979.99 

P341SL 66617 P351-2 Color . . 119695 

P3S1 65040 P351SX.. NEW MODEL 

H P Laer Jtt Model 2 $174640 

H-P Laser Jet 500 Closooul 346680 

NEC LCe50/LC860 IN STOCK 

NEC LC890 Postscript 335660 

TOSHIBA 266664 

^■rTT7m-.'l Li 


Meg 1/2 height w/com .32614 

MJN^RIBE 30 Mn 1/2 height w/RLL . .34695 
SEAGATE 20 Meg 1/2 heighi hard drive 28960 

SEAGATE 30 Meg 1/2 height w/RLL 30672 

SEAGATE 40 Meg 1/2 height 49240 

GENOA 20 Meg ini tape. . . . GENOA . . . .57445 
GENOA 20 Meg ext tape... IS NOW ...63602 
^(iO^SQMegoil tape.... NOVELL.... 73440 
GENOA U eit tape. COMPATIBLE .89510 

GENOA 125 Mm int tape 99685 

IOMEGA BER^LLI IQ-rW. 139625 

IOMEGA BERNOULLI M >2$ 1629.99 

IRWIN 10 Meo tape bKkuD 276 34 

IRWIN 20 M / A M Inlemat ^c. . .39610 1 539 20 

MCUZZliliiiSLLIlSHi 

SANTA CLARA Oiskiess Workstation . . . .$64640 
STARTCR KITS 
WESTERN DIGITAL 3 Node LAN kit 

w/Westem Digital software $92444 

G-NET86w/Keycard 159340 

An:NET 86 Starter Kit 1811.25 

ETHERNET 86 w/Keycard 215240 

Entry-level 286 Starter Kit. 4 Users 59940 

Entry-level 286 Starter Kit. 8 Users SAVE 

Kiteinciudc 2 Network (Ms, KeyMs, Software 
and Manuals. Call far pricing on other Kits 
INTERFACE CAROS 

ARCNET PC110 LANBoard $21127 

ARCNET PC210 LANBoard 29940 

ETHERNET Interface Connector 34680 

ETHERNET Plus Board (lor 286) 724.74 

G-NET Interface Card w/ cable 31652 

ACCESSORIES 

ARCNET Passive Hub 

ARCNET Active Hub 54696 

NOVELL 286 Software w/Keycard 156608 

SFT Netware Level l 214686 

Nondedicated Netware Software *" 

w/Keycard 

All Salts PNple are NtveH trainetf iiid airtbariad. 


EGA MONITORS 

COMPAQ enhanced graphics monitor $584.14 

NEC Multisync II 54678 

NEC Multisync PLUS 88610 

NEC Multi^c XL 19 inch 198646 

PGS HX-12E Hi Resolution RGB 46942 

SONY MULTISCAN 59674 

TAXAN 770U 53640 

.or VGA DISPLAY CARDS 

ATI VGA Vii' 307.24 

GENOA VGA im 

PARADISE VGA 29748 

QUAORAM ULTRA VGA 29680 

STB VGA 364.10 

VIOEO-7 VGA 314.15 

EGA DISPLAY CARDS 
ATI Wonder Urd $20625 

GENOA Super EGA Hl-Ret 800 i 600 24940 

NEC GB-1 640x480 29643 

ORCHID EGA Card 32694 

PARADISE Auto Switch EW 3M . . 



- ... Vlus/i25i 12 .... - . 

EVEREX 1200B/2400I 109.90/199 50 

HAYES 1200/12000 28660/ K9?0 

HAYfS 7400 / 24MI 424.68/T7955 

HAYES V Senes CALL 

IRMA 3278/79 Courier 69617 

US RO^ICS 12006 HAYES compat . . . .108.45 
US ROBOTICS 1200 EilernnI ni 

US ROBOTICS 24008 199.70 

VEN-TEL 1200 ini Hail Card 194,50 


PACKARD BELL color card w/p $ 9600 

PACKARD BELL monographics card w/p . . 9600 

HERCULES monographics phis w/p 17944 

HERCULES Incolor Board 32600 

99 00 


85?2/!S7^^.''“;^.^^i5!33/iiim 

16.30/ 




STB CHAUFFEUR HT w/p ... 
TAXAN MONOGRAPHIC w/p 


HMimNCkAM 

HP744QA 

HP7475A 

HP570 

HP7550 

HP SCANJET 

HOUSTON 

lltSTRUMEIfIS 

HI DMP-42 

HI DMP-52 

HI DMP-52MP 

HI DMP-S6A 

CALCOMP 

1041 1042. 1041 1044 

iUMHAiKFfeH 

12x12 & 12x16 

CALL FOf 

PRICING 


Switching Box Ipar er ttriall $39 95 

KEYTRONICS SlSt IBM or AT&T 14695 

KEYTRONICS 101 104.65 

QUAORAM Micro fazers 14640 

‘ " -'ll’ 


yuomv r- "v. ■ » . ■ , .'I— 

/Kde^3W/™iI& ' ^3g;9g fifJ'K SSma' dufiei'^ui^ s* 

AMDEK l2t0 679 78 TRIPPUTE 


From Here to Anywhere in 18 Seconds 
BELL OFFICE Fuhne .8137652 
PANASONIC KX-F115 . . 146158. 

SHARP FO-150 107840. 

SHARP FO-210 119629 

TOSHIBA 3010 1314.44 


iS^ 


amber' Cdi'oir' 

PACKARD BELL Gre^ or Arnber ,8695 

AT&T Color Monitor $54169 

AMDEK color 600r/ft2 346 24/W49 

IBM PS2 Color Monitor IN STOCK 



PGS HX-12 Plu? 417.15 

TAXAN 635/650 39740/46990 

TAXAN 720 


-urge Supp 

TRIPPUTE 

BC-450 S469.70 LC-1200 $13685 

BC-1000 755.55 LC-1800 18175 

4 Outlet 44.25 

DATA8HIELO 

500 watt $56046 1200 Watt ... .$984.75 

800 watt 6S12Q 6 Outlet Surge... 2745 


'’THf 

LOGITECH Logimouse C7 w/publisher . . .12445 

MICROSOFT Mouse (Bus Version) 11634 

MICROSOFT Mouse (Serial Version) 131.26 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


Call COW™ for custom quotes 
on products not listed. 



WHY WAIT ? CALL COMPUTER DISCOUNT WAREHOUSE™ 

Outside Illinois 

1-f800) 233- 4426 

In Illinois FAX 

( 312 ) 498-1426 ( 312 ) 291-1737 



NOW! 


HIGH VOLUME 
BIDS INVITED 
730 Anthony Tlvit 
Novthbrook, IL 
60062 


CDW 188(2) PC 







TNFO 286 

TURBO SYSTEM 

The fastest IBM™ A T™ Compatible 

SUPERCHARGED SPEED 

12MHz 

286 CPU 

1 0 MHz option available 



A 



Features: 

• Intel 90286- 1 0 microprocessor 
•6/12 MHz swltchopie clock speed 

• Exparyjoble to 1 MB on board 

• a Technology VLSI chipset 

•CMOS memory to rrxjintain system conflgurotion 
•Legal BIOS 

•Clock/calendar with battery bockup 

• 61/Oslots - 6 w/62 a 36{>in cord-edge cortnectois 

• 2 w/onty 62-^ cord-edge conr^tors 
•20CM/ power supply (220V-1 lOV) 

• XT size case w/keylo^ protection, reset switch, and 
LEDs tor turbo, herd drive. ar>d power on/ott 

• Enhor^ed keyboard w/seporote cursor, keypxsd. 
and cross top furK:tion keys 

•20% smaller then IBM's AT™ system 
•Operation monual 

• Assembled ar>d tested 


FCC Class B 

Approved! 

Dealers and distributors 
welcomed 

Immediate delivery available 
Full one year warranty 

Please call for more information on 
FCC approved add-on cards and 
ATT” compatible components! I 


Ir^creoseyow Low Price* 

profttma^! IvlIWCin HighQualtyl 

Manufacture Direct 


May Computers Corp. 

(Monufocture Direct) 

82 1 0 Kotello Ave. . #0. Stanton. C A 90680 

(714) 897-2037 (10 Lines) 

Telex: 3720112 MAY / FAX: (714) 897-91 73 

lyj* »' JxJAl jef-ymtiCToc- nt«»-3»ono Voc* "•» C 
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&CAD 


SINCE 1984 


LOGIMOUSE C7 

& FIRST PUBLISHER 

S97 


VENTURA 
PUBLISHING 1.1 

$429 


MITSUBISHI 
DIAMOND SCAN 

$469 


BOEING 
GRAPH 3D 

*179 


AST 80 

M289 


PAGEMAKER 

$439 


WORD 
PERFECT 4.2 

$189 


TOSHIBA 

T1000 

$779 


VEGA DELUXE 
W/VGA 

$209 


PRINTERS • UtSERS • SCUNNERS 


. cm 

AST TutboLBStfiPS cm 

Cmna 120-0 SI38 

180-D lISS 

MSP IO 

MSP-tK S3I9 

MSP -20 cn 

USP2S 075 

usp-40 on 

MSP-45 OK 

MSP-50 on 

MSP-55 MS 

Premiere 35 S429 

Tribute 224 679 

OeUCesv Cell 

BIcmIi 150 on 

H-P Lasef 3el Senes II ..SlOn 

. cm 


KCP-6 t4S 351C-2 . 


P-7 , 

P9 II0I9 

3510 3550 1718 

»10 8850 11838 

IktsiN NP 2405 im 

NP-24T0 SIOK 

pMMWk tCie0i-U2 ... tlB2 

I091I-M2 SITS 

10921 on 

1524 IS24 

1592 lan 

15 K on 

3131 S290 

3151 S3K 

Scanner S8I9 

Tedibi ri SL 8475 

341 SL ten 

351 n 


.81019 


CITIZEN 

MSP-40 

$299 


PANASONIC 

10921 

$289 


CMPS64h 2S6k 8087 80297-387 Cm 


teMfe 1280 w/emo . . . 8898 

BiWsiar TTl 870 

RGO Sin 

RGB 31 am 




MONITORS • TERMINALS • PANELS 

TUM 123 G 

124 A 

S35 miti HiRn RGB . . 
£50 UH'i HiRes RGB . . 

720 14- HiRes 

770 14' MutliRei . . . 
TheewiH Ultrascan . . . 

Wklai 1 & « 

vm 

WyMX 

50 

75 


Diamoni] Scan 84n 

Oibers cm 

NEC Multisync 8525 

HuHrsync Plus & XL . . . CaU 


TOO&card . 


SOFTWARE 


AutoCan cm 

AuioSkeicn SS8 

BoeingGraph 30 8178 

Carbon Cooy Plus 8n 

CPA- lor Lotus 123 .. . 8in 

Dipper 83K 

Copy H PC 818 

dBase III Plus 8359 

OtsoView in 

Oratix I Pius tin 

Oralii X MoOeie' 

A oplKKis cm 

0$ Back-up Phis 03 

Enable 20 8345 

PastBack EMckup 879 

FastCaO CaU 

FullBak Backup 848 

Genetic CaM 30 » 

Gener<9 0olPlol30 .. n 

Generic OptKMis Call 

Harvard 6apii«cs ... . 1175 
Ha'vard Toi P'01 Mff . . . 1275 

Lighting Speedup 854 

Lotus 123 2 01 8282 

MatltCad20 CaH 

MemoryMaie CaN 


PageMaker 1439 

Para()ON 20 8386 

PalhMinOet 840 

Peachtree 

Accounting H SI SO 

PFS Frrsi Choree IM 

PFS First Pubhshet ... 848 
PFS ProfessNym File .. . 1110 
PFS Ptolesstonai Plan ... 140 
PFS Proless«nai Wnle . . 107 

O&A 810 

RBaseSysV 130 

ShipMate" 

lUPS Mamiesit W 

TAS-Books 

Accling 8 Obasc in 

Turbo Basic 852 

Turbo C 852 

Wntura PuHisrwig 1 1 . . 8429 

VersaCaorLibraries CaN 

VPEipertiAll Ill 

VP-GraphiN 149 

VP-Planrt** . , , 147 

WofOPtriect 4 2 tin 

WordPerleCI & Library . . 8231 


DIGITIZERS « PLOHERS 

CalewM Ploiters Call 

Oigiluers Cm 

Emw S«ee(-p 600 1818 

Otticrs cm 


OMP 41/42 8180 

DMP 51/52 82156 

OMP S1/S2MP 020 

DMPSGA 0739 

DMP61 cm 

MP Options cm 


HHscM Tiger 

line Tablet tan 

Others cm 

N-p Piomrs cm 

Wiee cm 

301 cm 


AST 2K Model 80 ... . 1120 

Model 140 8220 

MoeoMteflKAtEM .. 82471 
NIC Multispeed 81329 

■iikimri a 1150 

tMMg2ttA3K cm 

rmmtriQoo stti 

iiiflo- cm 


COMPUTERS 


11100/73100 

Modem HU litt 

r3tn 1250 

T31Q0/20 82830 

•rtepc/aS-IO 1120 

urn 181 Laptop 8I9S 

183 Laptop 8210 


PARADISE 

460 


DRAFIX ^+ 

$159 


$169 


BOARDS D NETWORKS 

AST SixPak Phis 64k .. tIS Mm Seirt PS/AT 5t2li . 
SlarLan Slamr-2 kil . . 8440 
Advanced NetWare/K 

«20e 840 

MvaneidNcmare'TBS... cm 

ATI EGA Wonder 1170 

VIP Wonder 1271 

CeMrM tvs Artisi Cm 

fierni SuperEGA 8238 

Himlis Graphics hus . . 1)0 

m Others cm 

Above Board A1 512k .... 830 


hnMii AutoSwiich 

EGA 480 8158 

IoAhi VGA .. 1238 
ir 40 320 


Color 41 


'Wn 7 Vega 

Deluxe w/VGA 820 

Vega VGA 8279 


DRIVES • MODEMS • FAX 


FimnSTS 

360k Drive 870 

Hiyis cm 

MienFu Call 

MeuiSMH eombzima 
Drive 1548 


PhlMFIll 

for any phone ext . 
Seagate ST225 

20«/Ca/d 

STZO 30 W/Caio . . 
teirtllKii ITPCBtSW 

24006 & SW 810 

TemiHaS'XT/AT 

720k Drive 8115 

US Amalia 

Cotir«r 2400e 1355 


. SI69 

820 
. 8310 
879 


MOUSE 


HELPERS 

LMcsl Ceneeettm 2S6K 820 

512k 

M.H.I. WAREHOUSE. INC. 

S021 N 20lh Street « 10261 
Phoenix. Arizoni 65064 
TOLL FREE credit with order 

602-861-1090 

CiiStomer Service 602-987-B677 
Customer Service Hours 9-3 M-F 
Hours 6-5 MT M-F 9-2 SAT 
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OW ID SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AHD PROTECT YOUR RIGHTS 


Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 
ous state laws. These guide- 
lines are published as a service 
to you. Remember, the many 
vendors advertising in 
PC Magazine are eager to 
serve yom needs. 


FTC rules say: 

1. The Seller must ship 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
states it'll take longer. 

2. If it appears that your 
order will not be shipped 
when promised, the Seller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 

3. The Seller's notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don't respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
or cancel your order within 
30 days after the original 


shipping date promised or 
required. A prompt refund 
must be made when an 
order is cancelled. 

4. Even if you've con- 
sented to an indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 

5. If you choose to cancel 
an order, that has been 
paid for by check or money 
order, the Seller must mail 

ou a refund within seven 

usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle following receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 

6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 


TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don't send cash, you will 
have no record of payment if 
a problem arises, and ; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
ny's name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 

When ordering by phone; 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compcv 
nents to be expected; 

Save all correspondence 
assiKiated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 

Questions you should con- 
sider asking; 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Sellei^s return 
policy? 

What is the Sellei^s refund 
policy? 

With whom should you 
correspond if there is a 
problem? 

IF YOU HAVE PROBLEMS: 

1. If you have not received 
your order as promised or if 
the item is defective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 
copy of the letter. 

2. If you complain by tele- | 

phone, send a follow-up let- 
ter to confirm what was said. 

3. If you think the merchan- 

dise is defective, reread your j 
product instructions and i 

your wurranty carefully to be | 
sure you don't expect features 
or performance the product 
isn't designed to give. Then 
contact the Seller for instruc- 
tions. Don't return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you keep the 
shipper's receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 



This is your showcase— your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactiy what you're looking for, 
plus information regarding price, discounts, specifications 
and deiivery. Use this guide to heip you decide which 





s your 
media plan out 
to lunch just when 
the phone starts 
to ring? 





Buyers won’t 
wait. Be waiting 
for them in DATA 

Sources, the 

leading computer 
product directory. Beta Research 
just learned that 82% of DATA 
Sources subscribers use the 
directory to telephone potential 
vendors for more information, a 
presentation or a bid. 

Who are they calling? Smart 
advertisers like AT&T, Digital and 
Radio Shack/Tandy. Companies 
who make DATA SOURCES an inte- 
gral part of their media plan. 


Because DATA 
Sources delivers 
MIS/DP buyers in top 
companies who 
spend $1.1 million 
annually per department. And, 
these professionals count on 
Data Sources three 
times a week. 

Seventy-six percent of 
subscribers consult 

Data Sources at the / 

very beginning of the _ 
purchasing process, 



when the need for the product 
is confirmed at their company. 
Three-quarters also use DATA 
Sources to evaluate alternative 
products and to compose a 
vendor list. 

Isn’t this the right time 
to remind them who 
you are? 

But you have to make 
•the first call yourself. To 
the publisher, Kim 
Norris, at 212-503-5864. 

DAIA SOURCES 

WHERE SMART ADVERTISERS 
MAKE THEIR MOVES 
A ZIFF-DAVIS PUBLICATION ONE PARK AVENUE NEW YORK, NY 10016 




Cotor -coded func- 


Put a PC-DocuRef “ Software 
Quick Reference Guide on 
your keyboard 

Today's PC software is more power- 
ful than ever. But, with that power 
often comes added complexity. 

Now, there's an easy way to 
increase your productivity 
and get more from your soft- 
ware. PC-DocuRef software 
quick reference guides from 
SMA provide a last command 
reference that speeds software 
use. Plus, all PC-DocuRefe 
contain helpful tips, examples and 
warnings that help you extend y( 
knowledge of the software. You'll 
use more of the power built into the 
program. 

Remember Commands Easily 

If, like many people, you use several 
software packages in your job, you 
could have more than 1,000 commands 
to remember. With a PC-DocuRef on 
your keyboard, you have an easy-to- 
use memory aid right at your fingertips. 

Save Tune and End Frustration 

You'll save hours of time because 
you won't have to dig through cumber- 
some manuals for commands. PC- 
DocuRefs are functionally organized 
and fully color-coded to help you find 
commands fast. 

Learn New Commands and 
Functions Quickly 

A PC-DocuRef quick reference 
guide can help you learn and use PC 
software faster and with more confi- 
dence. You'll master new software more 
easily while you discover powerful un- 
tapped features in familiar programs. 

Fits any Keyboard 

PC-DocuRef attaches to any key- 
board, including portablesandlaptops, 
using velcro-like fasteners. It's easy to 
put on and easy to switch to another PC- 
DocuRef when you change programs. 

Unique Design for Ease of Use 

The unique PC-DocuRef design 
makes it the perfect software compan- 


lere's why PC-DocuRef is the 
best software quick reference. 


nughplasDC 
material win not 
tear, fade or be- 
come dog-eared 


lion key guides 
lor PC/XT and 
ennanced style 
keyboards 


PuH-out templates 
with often-used 
comrTtartds are 
always in view 


ioa Special pull-out templates keep 
often-used commands in view at all 
times.The tabbed pages are organized 
with the most important commands 
up front for fast reference.There's even 
a separate function key template for 
IBM PS/2 and Enhanced keyboards. 

Never Obsolete 

Perhaps the greatest benefit of all is 
that your PC-DocuRefs will never be 
obsolete. Low-cost upgrades will be 
available for most models so you can 
upgrade your PC-DocuRefe when you 
upgrade your software. And, your PC- 
DocuRefs are a permanent reference 
aid because they're made of a unique 


lightweight plastic material that won't 
fade, tear or become dog-eared 
with use. 

Order with Complete Confidence 

Since 1982, SMA has been Amer- 
ica's leading producer of software 
reference aias. Over 600,000 of our 
PC-DcxuMate keyboard templates are 
in use today. Our experience means 
we can guarantee your satisfaction. 

No-Risk, Full 60-Day Guarantee 

Use your PC-DocuReffor a full 60-days. 
If you are not completely satisfied return it to 
us (undamaged) for a full refund (less ship- 
ping and handling.) 

I 1 ORDER TOLL-FREE j - — i 

' Ask your dealer or for fast service on credit * 
card orders, call our toll-free orderline: 

1 - 800 -SMA-RUSH 

( 762 - 7874 ) 

(in NC call 919-878-3600) 

Models Available For: 

00S/Basic3J( dBASElllPtus Lotus1-2-3 

MicrosoftWOflO MultiMaleAdvantagell VltordPerfact 
New modeb are under development 
Call for availability 

QUANTITY DISCOUNT PRICING: 

1-2 Sl9.95each 10-24 $17.85aach 
3-9 $18.75each 25+Pleasecall 

To order by mall send credit card information, check or 
money order Indicate which PC-DocuRef models you 
need and see the quantity discount pnce listing. Add 
S2 SOfor shipping and handling. (AK. HI & Canadian 
orders add $6.50. other foreign $25.00.) US. funds only. 
Providea street address (no RO. boxes) tor UPSdeIrvery. 

NC residents add 5% sales lax 


SYSTEMS MANAGEMENT ASSOCIATES. INC. 
3325 Executive Drive 
Dept B-28 
Raleigh. NC 27609 


MiMrMr 


Dealer Inquiries Invited 

L PC-DocuRef andPC-DocuMareareltademarfcsof SMA. Inc i 
lBMandPS(2»mtad9marttsoflBUCorportvot) CSMA 1 
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THE SHOWCASE FOR PROIWCTS A.\0 SERVICES IN THE MS IX)S MARKET . 





HARDWARE 


SOFTWARE COlUilUied 


SOFTWARE nmiinued MISCELLANEOUS 


ADD-ON-BOARDS 387 

CABLES 387 

COMMUNICATIONS 387 


BUSINESS TIME 
MANAGEMENT 393 


MULTI-USER 
SYSTEMS .... 


COMPUTER 

SYSTEMS 387,388 


DISK DRIVES 388, 389 

DISKETTES 389 


COMMUNICATIONS ... 393 

CONSTRUCTION 393 

DATA BASE 393 

DATA ENTRY 393 

DATA MANAGEMENT . 393 


MUSIC 397 

ONE-OF-A-KIND 397 

OPERATION SYSTEMS .... 


PREVENTATIVE 
MAINTENANCE ... 397, 398 


EXPANSION 

UNITS 389, 390 


DESKTOP 

PUBLISHING 393,394 


PROGRAMMERS 
TOOLS 398 


MONITORS 

PERIPHERALS 390 

PLOTTERS 


DEVELOPMENT TOOLS . . . 

. . . (S«« Programmers Tools) 


POWER 

PROTECTION 


EDUCATION 394 

ENGINEERING 394 


PUBLIC DOMAIN . . 398, 399 

REAL ESTATE 399 

RELIGION 399 


SALES 

MARKETING 399 


POWER SUPPLIES 390 

PRINTERS 

SECURITY 390 

SPEED DEVICES 391 


ENTERTAINMENT/ 

GAMES 394, 395 


SOFTWARE 


ACCOUNTING 


391, 392 


ARTIFICIAL 

INTELLIGENCE 392 


FINANCIAL 395, 3% 

GENERAL 

GRAPHICS 396 

HEALTH 

INVENTORY 396 

LANGUAGES 

LEGAL 396 


SCIENTIFIC 

SECURITY 400 

SERVICES 

SHAREWARE 400 

STATISTICS 400 

TAXES 401 


EMPLOYMENT 

OPPORTUNITIES 


TERMINAL 

EMULATION 401 


BACKUP SYSTEMS .... 392 
BUSINESS 392, 393 


MAILING 

PROGRAMS 396,397 


BUSINESS PROJECT 
MANAGEMENT .... 


MANUFACTURING 

MEDICAL 397 


TRAINING 401 

TRAVEL 401 

UTILITIES ... 401, 402, 403 


WORD 

PROCESSING 403 


Advertising Rates and Information: PC Magazine Classified Marketplace 
PC Magazine Classified Marketplave is a special economical section for product and service listings. 
Listings arc grouped by category and sold by column inches. Second color option available. 

Standard Directory Listings arc also available for a minimum of 4 issues at $440 per issue ($1760 total). 
For additional information call 2 1 2-503-5 115. 


PC Magazine ClassiFted Advertising Staff 
One Park Avenue, New York, NY 10016 
(212)503-5115 


Advertising Director 
Kathryn J. Cumbcriander 
Sales Manager 
Daniel L. Rosensweig 
Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinators 
Ana Marie Gonzales 
Linda Annis-Lopez 


Production Manager 
Anne Brockinton 
Production Coordinator 
Wendy Long 


Account Managers 
Glenda Campbell I2I2I 503-5118 
cr. sc. VA. NC. NY. GA. PA. VT. MA. NH. WV. NM 
Mary Jo Nash (2121 503-5115 

LA. MO. OK. HI. AR. KY. NB. Wl. MS. IL. AL. Ml. ME. lA. MN. TX 


ALL OVERSEAS 


Dennis Leavey (2121 503-5176 

CO. MT. UT. CA. OR. ID. TN. (CA ZIPS WOOO & UPl 
EIIIM Bryan I2I2I 503-5175 

AZ. CA. NV. FL. AK. IN. WY. OH. (CA ZIPS O.IWO & DOWNI 
Ariane Casey (2121 503-5117 

NJ. DC. MD. KS. ND. WA. SD. DE. Rl. ALL CANADA 


ACCESSORIES 403 

BAR CODING 403, 404 

BOOKS 404 


BUSINESS 

OPPORTUNITIES 404 


CATALOGUES 404 


COMPUTER 

INSURANCE 405 


COMPUTER LEASING 

COMPUTER SERVICES . 405 
COMPU I ER TRAINING .... 

CONSULTANTS 

CONVERSION SERVICE . . . 
DATA CONVERSION. ... 405 

DIGITIZERS 

DISK CONVERSION 405 


DISKETTE COPY 
SERVICE 405 


FURNITURE 

MAILING LISTS 406 

NETWORKING 406 

PUBLICATIONS 

SUPPLIES 406 

USED EQUIPMENT 


PC MAGAZINE u JANUARY 2 6. 1988 
sac 




FOR MORE ISFORMATIOS OR TO PI ACE YOLR Al) CALL 212 SOJAIIS . . . 




HARDWARE/ 

ADD-ON BOARDS 


IBM RESET BUTTONI 


A r«s«t buHon for yowr 
■ PC, XT. AT Of F*S/2. 


When CTRL-ALT-OEl 
doesn't worfi. Mst push 
K^T. A must lor hord* 
disks. InstoRs in miniftes. 
no soldering. 

$24.95 

Add si-00 for shipping, 
S2.50 for COOs. 
chorge cords. 


Irata - Reset. 
2562 E. dad* 
Mata, Ax. 85204 
(6021 926-7969 




FAST 88. 

Makes your PC i iT^ 
run like an AT! | ^ ij 

■ Needs no skx ■ Select speed by 
switch or software ■ 1(X)% compat- 
ible with all software ■ Works with 
8087 ■ 738 Mhz BNorlon - 2.8 

without CPU $99.00 

with 8088-2 $105.00 

fi45rMwith V20-8 $119.00 

CI-iPCLO< 

10 -year clock/calendar 

IN A CHIPI 

■ Easy plug-in ■ 10-year battery 

■ Never set date/time again 

■ No slol needed ■ 100% compatible 
CHIPCLOK w/software NOW $49.00 

(SHOT SHOT 

Give your PC a 10 Mhz 80286! 

■ Norton Si - 10.3 

■ EEMS compatible 

■ Intel 80286 CPU at 10 Mhz 

■ Fils into short slot 

■ 16K bytes Cache memory. 

■ Software “hot key*’ to use 8086 

■ List Price $645 

Call for our Low Price! 

1-800-722-2353 
SO-day money-back guarantee 

1-312-529-2552 in IL 
FAX: 1-312-894-6048 

COMPUQUEST Engineering Inc 60193 aiKLeM 2 0 HBEAD€nMiiyK:ECAiio 




COMMUNICATIONS 


Never enter time and date again. 

dCicH'k $49.95 Slotless Clock-Calendar 

' Compatible with most computers. 

' Easy to install. 

' Replaceable battery. 

• 30-day money-back guarantee. 
• Great gift idea. 

Tb Order (214) 788-5198 

Or write to Microsync 
15018 Behway Drive Mk 



Dallas. Texas 75244 

CmCLE «S1 OM REAOen SERVICE CAM) 


BEST BARGAINS OF 1987! 


Computers: 


Modems; 


AT4T— 


Hayes — 


6300 640K 1 Dnve Mono 

$1239 

1200B Internal w Smartcom 11 

$313 

6300 640K 2 Dnve Mono 

$1419 

1200B External 

$384 

6300 640K 20 MB Mono 

$1619 

2400B Internal w Smartcom 1 1 

$516 

Panasonic — 


Smartmodem 2400 External 

$563 

SR Partner 256K 2 Drives 

$1195 

Ventel— 


FX-600 2 DR Mono 

$ 699 

12(X} HaKcard w Crosstalk 

$259 

FX-600 2 DR Color 

$1199 

PC 2400 Pius Externa! 

$369 



Everex 300 1200 BAUD 

$ 99 

DCA-IRMA 

$729 



640K MotherBoard Upgrades 

640K RAM without using an expansion slot Our 
upgrades allow easy insertion of 256K chips on 
the system-board 100% compatible SOday 
S-backgtd.2yr wmty Compaq Portable Zenith 
150. 151, 161:$29(S94 with rnemofVl. lBiinrr 
3270. Portable. $39($104w/memory) IBM-PC 
$49($114w./memorY) S4s/h SiteOiscount 
Dealers Welcome 
ARISTO Computers. Inc 
1681 1 El Camino Real. Suite213-M 
Houston. TX 77058 
713/480-6288 or 80(V3ARISTO 


CABLES 


STARFLIGHT TELEMARKETING 

P.O. Box 685 Nitro. West Virginia 25143 

1-800-423-7347 

Call for additional into on other products Dealer Inquiries Welcomed 
MC VISA Accepted 

CIRCLE SSS ON READER SERVICE CARO 


ADD 4 SLOTS TO IBM-PC 

The Addcard allows updating your IBM-PC sys- 
tem by adding 4 more card slots. It easily in- 
stalls in the 5 slot motherboard providing Sslots 
total Accepts many boards including turbo 
rrxxlem. (loppy or hard disk controllers ram. 
serial-parallel ports, security & others Only 
$7900 -f $3P&M Visa & M/C 
MERAK INDUSTRIES 
8704 Edna 
Warren. Ml 48093 

1-800231-4310Ext768 (MI)313-562-9766 




Send 

for 


COMPUTER SYSTEMS 


Custom 

Cables for LAN’s 


Elhernet— Token Ring, RG62. 59. 56 
Twinax. Dual Wang, Telco. Mod adap 
lers. RJ1 1. 12. 45. octopus cables 
Harmonicas. V3S. M50. IEEE-486 
R5232.422. 449, parallel, nbbon cable 
switches. Baiuns, surge sentry, con 
nector parts, bulk cable, tools 


Communication 
Cable Company 

PO BoiSOO Wayna PAiaOSr a 2lfre44-l900 


CtRCLE SU ON READER SERVICE CMN) 


BEST SYSTEM BUY 





TO PLACE YOUR 
AD IN 
PC Magazine 
Classifled 
Marketplace 
Call (212) 503-51 15 


STI 88 $545 


4.77/lOMHz/O wolt/512K RAM 
360K FOD/FDD ConIroller/KB 
ciock/calendar/1 sehol, 1 parallel & 
1 gome porf/150W power supply 


STI 286 $1,025 


6/10 MHZ/512K RAM/220W 
Enhonced KB/1.2 M6FDD 
WD Duol FD/HO Controller 
clock/colerxlar/Phoenix BIOS 


STI 386 $3,465 


Other peripherals 
olso ovoikible — CALL 


Summit Technology 
P.O Box 1702, Austin. TX 78720-1702 
(512) 335-0522 
1-600-445-8640 


anCLE SS2 ON READER SERVICE CARO 


Icsil 


$599.00 


tNCUbCSi Cual apaM 4.77/S.One 1/3 HT 
floppy .acnoehraw aenltor.acno/sraptt 
ptr IF. 3S6K tue. $t4 KB. Floppy om.. 
IVMiTrs P8. XT Styla allda CM#, aaaa 
abled and tested. 
opnoNSt SB! ■■■ 

3H0 HD. inauiiad add t)99.M 
MW le. metalled add SM9.00 
bttra MOk floppy tnatalled t 89.00 
)S«i additional Km. inatallad 67.00 
Ftaltl t/0 card, par aer. gp. 

cal. inatallad t 69.00 

Color Option >259.00 

1200 Ba>id tnt. Rtadea Hayda 
coepatible. inatallad 
XT trie xa (oaneral 
Oihanced Styla KB (lOIKeral 
16 DD6 ).l or J.2 w/eanualB 
Printer ( enny available) 

Printer Cable 

DS/tO )60K Diakette. lac of 10 

(BASF) > 15.00 

COMPLETE SYSTPt 


> 99.00 
S 49.00 
t 69.00 
I 79.00 


t 15.00 


Fully 194 Coif). GUARAt^IED 
One year WARRANTY 


122 S. Hiin ciute. Texaa 775)1 
409-265-6764 :e.0O«> to 5.0O(a< 
409 265-3605 24hr day 7-<iays a 


COMPUTER SERVICES. INC. 
CMCtE BBS ON READER SERVICE CARO 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


tr: 





FREE 

FC OROANIZER 

With any system ... makes application 
menus painless & DOS more friendly. 

ONE YEAR WARRANTY 


PHONE ORDERS ONLY 

1-S00-331-04SS 

1-800-248-6382 

Shipping & Technicai 
1-305-296-6083 Of 
1-203-929-4959 
VISA -W.C,. AMEX 
Call For Prices On All Other 
PC Products & Software. 

PricM Kibi4cl t> av8iatilt)r S lypR vrort. 


16 MHZ True 32-bit Inlsl 80366 
1M8 on boerd memory 
(et^ndable to 10M8) 

Four Speeds 6AnO/l 2/1 6 MHz 


• Western Digital WA- 
Duom 


40MB High Speed Hard Disk 
tFtoppy 


l.ZMBTeac Floppy Drive 


FDO/HOD Controller 
Phoenix ROM BIOS 
Mono Hercules compaible 
Graphics Card 
Hi>lWt Mono Monitor 


■ 220W SwkchinQ Power Stpply 
' & CatoiKw with Battery 


•Clock&( 

• Runs Al MS-DOS XenixAinix SW 
•Assembled and fuly tested in USA 
•FCC Approved 

• 1 yearlimi 


1 year limited warranty 


Radio /haek-Tandv 


Our lOlh year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 

Pgt Prepaid Save Tax 

Toll Free 800-231-3680 


We will meet or beat . . . 
GUARANTEED LOWECT PRICES 


lllf MflRVMFIC INDUSTRIES ir 


22511 KalyFwy. 

Kaly (Houston) TX 77450 
I-713-.W2-0747 Tekx: 7741.12 


CIRCLE 543 ON READER SERVICE CARD 


COMPLETE 
80286-AT10MHZ 
MONO SYSTEM 
WITH PHOENIX BIOS 


•512K ram (exp. to 1MB) 
•1.2 MBTEAC 
• HOO/FDD Coniioter 
•200WPS 
•FCCCIassB 
•AT Keyboard 
•80267-10 CPU w/8 Slots 


> Free Sotiwarell 

> Hercules Comp. Graphics 
>S/P/G/CI(-Cal 

> Samsung Hl-Res tJtonitor 


Complete 
system with 
40M6 


91049 


Compteie 
system with 
60MB 


$2895 


$3395 


DISKDRIVES 


COMPLETE 
10MHZ SSL 
TURBO/PC/XT 
MONO SYSTEM 

WITH PHOENIX BIOS 


•ATCasew/TiAoLi^S •FreeSottwarell 
OWPS 


Reset Switch. 1 50 W>S • Hercules Compatble Mono 
•BSiottw/ 8088-1 CPU ^ 

■ X Drives •HI-flesTTL Samsung 

Monher 


•2Fui360KDriv 

•S4»^k-Cal 


ADD-ON SPECIALS 

Upgrade to CGA Color $189 


• S40K ram memory 

• Keyboard 


$699 


Upgrade to EGA 
: 20MB w/WD Ctrl 

ST238 30MBw/RLLCtri 
ST 251 40MB Hi Speed 
Mosaic Diamorid 
Mosaic lmegrated-7 S/W 


CIRCLE 554 ON READER SERVICE CARD 


Twin (Lotus 1-2-3 Clone) 
TAS Books Accounting 
TAS/Plus Relational OB 


$459 

$339 

$379 

$495 

$159 

$79 

$44 

$68 

$68 


DISK UPGRADE BIOS FOR ATt 

0U8-14 overrides AT Drive T^ to allow any 
compatible drive to be attached and (uliy used 
with standard AT controllers. Short card uses 
one half sld Includes complete Set-Up routine 
and low-level format facility. Works UNIX. 
XENIX, PICK, other OS and networks. NOVELL is 
tully supported. S95 -f $3shpg. CATax. 



WYSEpc 286 

$1,159 

22091QMHt $1,349 

211M25MHI. $1,549 

2114-12Sib CALL 

PC3B6-f6HHz CALL 


WYSE MONITORS 

700 HMIb 1280x800 ....S749 
530 Mono S169 


TERMINALS 

WYSE5D S359 

WYSE GO S399 


NEW LAPTOPS 

Sopertwist Saklit Disptay. 
6«K.Sir.^P»,BanBryPxk. 

(latger. Exferial Mapfet 
PC-181 

2-3l^*Roppy()rnes.$1A19 

PC-183 

m’Roppy 

MOMB Hart Disk ...$2,399 
ACCESSORIES 

CafTyingCaa $ 79 

ExtBRM $'4" Drive $329 

M. 12ll)eaiid Modem ....$329 
Extra Battery hek $ 89 


COMPUTERS 

Model BO $1,494 

W/20M8 Hart Disk ...$1A14 
w/OBIM Disk ...$1,994 


Model 90 $1,898 

W/20III8 Hart Drive . $2,216 
W/40M6 Hart Drive . .$2,398 


AST RAMPAGE-286 

W/512K 5299 

W/2MB $499 


PRIAM 

45M623MS 

....$669 

60MB 23MS 

...5794 

75MB 18MS «/nilT. 

....$959 

taOMB 13MS 

$1,979 

SEAGATE 

20MB 

...5249 

40MB 

...5499 

iniR 

AAfia 

TAPE BACKUP 

ARCHVE 


«M6bil 

$369 


BOARDS 1 

■ MONITORS 

ZUCKERBOARDS 

MEG Multisync 

$528 


NEC GB1 Cart 

$318 

]aEi{LHem.w/384K...5 94 

Mitsubishi 


XT I/O w/Ser.-f^Pv $ 89 

Diamart Scat .... 

$499 

ATEx(LMBTLw/IMe....$199 

BOCA Researeh 


ATI/Ow/Ser.^Par $ 89 

EUCart 

$169 


Mono, ttooles Comp. ...5 84 

Color (kapkics $ 79 

Clack Calendar $ 44 

12D0BiHilM. Modem ...$ 89 


PRINTERS 


Toshiba 321SL 5494 

Okidata Laser W/IF...S1.494 
HP LaserJet I $1,795 


PAS COMPUTERS 


CIRCLE Ml OM READER SERVICE CARO 


5827 COlUMHA PIKE. FAU8 CNINICH, VA 22041 (703) 370-4228 

F>RICES a AVAILABILITY ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


DISK DRIVES 


GOLDEN BOW SYSTEMS ■' 
2870 Fifth Avenue Suite 201 
San Diego. CA 92103 
(619)298-9349 






THE 3.5" CONNECTION! 




This internal 720K 3.5" drsk drive is a "drop-n'' replacement kv 5.25' drives! It's the ideal 
solution tor exctungiog data between your PC/XT/AT ar>d the new generation of laptops Disk 
tormat is compatible with IBM. Toshiba and Zenith portables The l4odel 853W drive kit contains 
everything you need, including iniertace adapters, premiuni ^Y drive, and compMe 
documentation Uses your existing disk controller (no addmonai slots required) Requires DOS 
3 2 tor maximum performance Ask about our spe^ prices on SONY DISKS! 


SONY DISKS 
$$SAVE$$ 


$159.95 

4- FRT. A TAX 


2734-C Johnson Drive, P.O. Box 3717.Ventura.CA 93006 


iMMEDiATE DELIVERY! Call 605456-7466 or 605456-7467 

ORCIA 544 OR REAPER SERVICE CARO 


PS/2 DRIVES FOR PC’S ATS 

CompatiKit-PC $329 

CompatiKit-AT $309 

Built-in floppy controllers no problem. Supports 
multiple drivesand formats Lets your computer 
use IBM FS2 1 .4M diskettes plus more (^11 tor 
tuilh^ intormation 

visa/mc/cooa:heck. 

MICRO SOLUTIONS COMPUTER PRODUCTS 

132 W Lincoln Hwy 

DeKalb.lL60T1S 

815-756-3411 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes from IBM 
maintrames. minicomputers, data entry equip- 
ment. etc. Complete easy to use software 
handles EBCDIC conversion. Can read and write 
CP/M 6-inch diskettes (many lormals). Youalso 
can use B-inch drives tor PCDOS files; 1200 KB 
per diskette! $1 095 complete. 

MICROTECH EXPORTS 
223 Forest Avenue 
Palo Alto. CA 94301 
415-324-9114 
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DISKDRIVES 


DISKETTES 


EXPANSION UNITS 


LAPTOP TO DESKTOf ‘Special* 

3.5- TOSHWA DISK DMVE Toshiba SOAhG Hord Drl«, 


■ 720K Inlernal 1 /2 height 

■ Uses stondard IBM FDC. 

■ Install kit to fit any 
5.25' opening 

■ Reody for 720K w/OOS 3.2 

S)49.oa 

■ External 3.5* w/cose. power 
supply, and ribbon coble. 

$225.0 0 

■ Exterool 5.25' w/case, power 
supply, and ribbon coble for 
the Toshiba T1 100 and 3100. 

$215.00 


23ms the fastest oround $»9S.O O 
Toshiba 73AhG 23ms S WS.OO 
Device Driver Softvrare 
For PC -MS DOS 2.1 -3.1 
to format 3-5' to 720K $29.0 0 

VISA-AAC-COO 
For Info coll 619-S09-1816 
Outside CA coll 800-544^252 
Deoler prices availoble 
Inquiries & moil orders write 

Micro Sente, Suite 313 
5580 la Jolla Blvd. 

Uj JoIIo. CA 92037 


ancLE St* on wgAPEW stnvtCE carp 


I 


DISKETTES 


fAKE 
fHEBYTC 
our OF 
DISK 


2? 


tkdii Souccr xxxhmtv fUx( vtxn furdimnt 
rourtidMa AlofourdHbathilTCtnifM 
tcti ee h« Ml unRsttXM Mtunr vimnev 
TterMnohHMEnaMi AldrinBaxw 
vie btat. ikna aid wt* practl lEs 

GoarlctM.* ll<iieaMri.dDdlr*iwv 

Boaialn) 29 

G(wrtcSMi' HiididEriani leTn. 



IT’S NOT 
29* PLUS 
THIS AND 
THAT, IT’S 

29: 

WHh sleeves, tabs, labels 


5V4' S'A'OSOOliiln.iOO ^ 

39chin .50 29e 

Color SV/ OSOO Min. 50 49e 

5y«' eU-AT HO Mm 50 79( 

BoxoilO M»i lOboxes 

SV4 DSOO $4 29 

BoxoflO Mm.SBoxes 
ColorSV/DSOO 

Free Plastic Case S5.99 


ZW 3'/5’SSOO 

Mst. 25 Subfecl to availsbibty . 99e 

Min. 25 Subject to avadabilrty .$1.09 
Data 205'40MBMir)lC»lnd9e 

arrxOEl Compatible Mot 5 $15.90 

600’ 120 MB Data Cartridge 

Min. 5 $19.20 


SCKT)«* Sll«bwfed.BaBsl« tl 09 
OtaXaoM haBofW II. W 
OnWiSifc ^ 



hmtdae tfevno— GuvirtHd siMlac^ 

Cal tor geaiar oBccuvs on larger orters 
1M%UWlRW*mi4V 
Shorn $3.S0 pe HM on)v$i SO eaOi adde ttl 
MCViSAaccepM 

1-80M37-1600 

O^srator # 67 



Oepl No IS23 PO Bo 61000 
San Franosco.CA 9(161 




COLORED DISKETTES 

Up to 16 different colors’ 


5*/( OS-OD 
100% Certified 
Lifetime Warranty 
U.S. Mfg . hub ring 

Includes sleeves, labels and tabs. Min. 100 
HO/AT (1.2146) In Blue or Bed $1 ee. 


45 p 


VOLUME DISCOUNTS AVAILABLE 
E SHIPPING 


Shipping S3 per 100 diskettes 
Order by phone (COO). VISAdytC. 
or your check to: 

H" AMERICAL GROUP 
B (818)906-1132 


EXPANSION 

UNITS 



caacte m on rcaocr scRvice caao 


DESKTOP PUBLISHING 


TRY THIS BARGAIN PRICE!! 


s»"’ c#*'' 


PACKAGE PRICE— $iAO^f\ 

ln«v pncM tngtier 


the best prices in usai 

RAM (703)941*9006 

EXPLOSION S01$-C BACKLICK ROAD. ANNANOALE. VA 22003 
CM9CL£ ei 1 ON READER SERVICE CARO 



CmClA STB ON READER SERVICE CATO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 



800-225-7010 


213-320-8990 


I9I42 VAN NESS AV 
TORRANCE. CALIF 90501 


IOMEGA^ 

BERNOULU^ 

New I year warranty 

NEW i*/4‘ lOMECA-tItifle - — 

TOmb intemal/incl 

Adaptor for S'/« unit 209 00 

Adaptor/Software Mini cleaning kil 
BI20I 93S00 S'/l20Cart 7900 

B220X Si/« Dual 

TOMB External SI.6S400 

Al lOH lOMb single $92900 

A2IOH 104- lOdual I 429 00 

AI20H 20Mb single 1 .29S 00 

A220H 20 + 20 dual I h9S 00 

PC2 Adaptor + Software 149 00 

PC2B Bootable Adap softw 197 00 

AlO lOMbCartnd^ 5900 

A20 20MbCartndge 83 00 

Cleaning Kit 79 00 

Prices T ii • I to ' ■ t: >;• 


J 
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EXPANSION UNITS 

PERIPHERALS 


Your system works! Finally! ■■ 

□on*b scrap it . . . M 

Keep it growing k N. 
with PC-XTRA^^^^ 

6 SLOT EXPANSION CHASSIS 

POXTRA makes room for the add-ons Made m u.SA 

you r>eed for continued growth. 

No hardware modification! No software changes! 

^*7 $549 Sanu Ant 

PC HORIZONS. INC. 

1710-M Newport Circle, Santa Ana. CA 92705 

(7 1 4) 953-5396 cecte no on readeh SERvice caao ocaun inouiwes inviteo 


MAINFRAME TAPE SYSTEMS 


for PC/XT/AT/PS2 and MAC! 

Our "Tape Connection" products can raad and wrtia your 9-track 1/2" 
800/1600/6250 BPl magnatfc tapaa from mini and mainframe computer 
ayatams uaing your PC. Vta have davetopad dozarta of tranaf^ 
programs and manufacture many models of tape controller cards 
and caMea. wa aall hurtdrada of ayatama each month and offer our 
customara the lowest pricaa. baat aarvica and technical auppon 

Call ua today for tha baat pries on tap# drivat from ANRfTSU, CIPHER, 
KENNEDY, and QUAL8TAR. Daalar and vokima discounts avallablal 

1120 KAIBAB • FLAGSTAFF, AZ 86001 £ FLAlQSTAFF 

(602) 779^1 • TLX 705609 ^QMSKNeesma 

' ' CMCUSIZONNCAOeNaCRVICECAM) 


PERIPHERALS 


Upgrade your AT to full 32 bit 

20 MHZ - 80386 

1 MB * No Wait State RAM for 

$ i QQC 00 

Plus youf Oka AT 
Mothert)Oard 

Here's how: We'll Send you our $2695 *”80386 Mothertxaard lor only $1995 
(Visa and MC accepted) and invoice you for $700 (Net 30). You'll have 30 days 
to swap out your AT motherboard and make sure all your software and I/O cards 
work. (They should. We use the Phoenu Bios)- Then send your old working 
motherboard to us and we'll aedit the $700 invoice (For clone motherboard's, 
we offer slightly less exchange credit ranging from $300 to $500.) 

* An additional IMB no wait stale RAM (2 MB Total) is only $300 

You'll have a "State of the Art' system for less than $2000.^ 

To order call: 1-600<922<5528 

CompuSystems, Inc. • 7130 Firelane Road * Columbia, SC 29223 

anCLE StS ON REAOen SERVtCE CMO 


^ 

TRACK 
TAPE SYSTEM 



• Mainframe to PC Data Transfer 

• Higl) Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (US) 343-850$ or write lO' 
Centwli CMNpeter Cerp. 

PO Box 153 Taraana. Calif 91356 


CONTECH 


qwcu sn on wgAoeB SEWvice cam 


PC Maftuine Classified 

IUr1(et|dace 

the ultimate tantet raarhet! 

The brand specifiers who read PC 
Maitazine don't have (hr time to shop 
amund. their on^ concern is ftettinx what 
they need a.s quickly as possible. 

Iliey'il DIRECT their attention 
to K Maitazine Classified 
Marketplace 

For them K' Miqtaxine Classified Market 
place's Direct KcsponseDisplay Ad format 
represenb a fast, easy and cost effective 
method of product acquisition. They know 
it will have the products they need and the 
inrormatinn they want renardins price, 
volume discounts, specifications and 
delivery. 

If you think that your business can bene 
fit from the 500,000 brand specifiers who 
read PC MaXazine YOUKE RIGHT' 

So take DIRECT action and 
caU (212) 503-3115 


Fulcnim's Trackball Plus.'* 
Editor's Choice 
PC Magazine." 


WINNER! 

"While its $95 price is as low as the least expensive mouse. . . 
flexibility and value give it the edge over the competition!' 
-PC Magazine. 

For information, call or write: 

451 Allan Ct., Healdsburg, 

CA 95448. (707) 433-0202 
r Dealer and OEM 

FlJL.CALnvi inquiries invited 

COMPUTCn PRODUCTS 
c Copyright Ziff Communication Co 1987 







POWER SUPPLIES 

SECURITY 


50% LESS HEAT! 
50% LESS NOISE! 


SAFEWARE INSURES COMPUTERS 

Call toll free lor information and immediate 
coverage 

• BUSINESS COMPUTERS 

• HOME COMPUTERS 

• COMPUTERS OVERSEAS 

• COMPUTERS YOU LEASE 

• COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE. The Insurance Agency Inc 
2929 N High Street, PO Box 02211 
Columbus. OH 43202-0211 

(614) 262-0559 (OH). (800) 848-3469 (NAT) 


MODEL 

KWR COOUNG 

NOISE 

PRICE 

STANOABOXT 

ISOW 

10X 

100S 

ITS 

SOlSOPDXT 

155W 

14X 

m 

1149 

Tcisipcncr 

1KW 

2JX 

SOS 

vn 

TC200 PC«T 

200W 

25X 

lOOS 

1109 

STAM)AW AT 

ZOOM 

m 

100% 

sia 

S0200 AT 

2m 

10X 

31% 

1109 

T(225AT 

225W 

17X 

200% 

1179 

AH modM inckidi fhiM HMfumt’ KC. UL MitefiM 


input d dm« cpmKfDTi.' 1 yiar avranry 


PC COOUNG SYSTEMS 

31510 Mountain Way. Bonaall. CA 92003 
~ ~ 73M813 VISAlMtVCOOffO 




TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 
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SPEED DEVICES 


ACCOUNTING 


MEW:XCEU( 


flenwl^— TTw Desk Top ControllaMe Version . 




the high 


t ni'jri lu-...--- 

Speedlnjector from Ariel 

.. that the system would i 



XCPX' 


PC WEEK - '■ . atthetopspeedthatthe^emw«uiv, .^K-. 
xreS nwlv doubled the Afs processing speed. - 

. — » A fully automatic Speedlniector 

for all IBM ATS incKidino sp^ 
imitlf >9 ROM BIOS. Uses reflate 
- frequency synthesis for total 

I 'S’S’8(^86 - i(X»!"<S!SSy ’Sf’aK 

' fci 3 Mt^lecBble Ktiile running . 

\ tiiliaiingMJ^’^^'Se”®^^ 

\ ware reset swit^ For to iw» ,q ^2 14 and 

,6 MHZ «Ul. 8028?^" 

w« * Display ^ce« * bpwwp (0XAO2S) $139.95 

P(ST8(B»6.10-Repliiceir«ni CPU lor speeds o1 

C ^ 10 MHz and above 

fASr 80287 - 8. 10, 12. M and 16. Speeds test 

rated & guaranteed /.opii stall 

T f»STRAM128K&256K.100NS&120NS 

MIL^TECatYSm- The Fanuxis Ariel Cj^ Ctwose from (C^ 

^ CPU speedi 16«. 17«.5. 18«, $19.95 

increase overall speed up to 300% 

Order Line: 

800-641-3322 ext mo 
Direct Line; 
201-788-9002 

FULL 2-YEAR WARRANTY 
ON ALL PRODUCTS 



ICOUPUTER COBPOnATlON 

oBcrjaaooH'gAeensEnyicecAiio 


Ariel Computer Corporation 
Post Office Box 866 a Flemington, NJ 08822 


SOFTWARE/ACCOUNTING 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER 'ACCTS PAYABLE 

•dINVOICER & A/R ‘SALES ANALYSIS 

•SERVICE BILLING ‘OflOER ENTRY 

•JOB COSTING *J06 ESTIMATING 

•PURCH ORD/INVENTORY ‘PAYROLL 

$99ea-f s&hw/dBASE2.3or3-f- SourceCode 

dATAMAR SYSTEMS 

4876-P Sanb Monica Ave 

San Diego. CA 92107 

(619)223-3344 

Visa-MA^-AMEX-Check-COO 


PC-FUND 

The leading fund accounting system for local 
govts and non-profit organizations. Modulesin- 
elude General Ledger, Accounts Payable, En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll, Budgeting. Fixed Assets and 
Donor Receipts The system supports up to 99 
funds. 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE. INC 
PO Box 773028 
Steamboat Springs, CO 80477 
(800)551-4458(303)879-5770 


EDUCATIONAL SOFTWARE 


O O 

Review 

You Pass or We Pay! 

Over 2,700 computer mul1lple<hoke 
and essay/problems with text solutions 
from recent CRA exams. Cumulative re- 
cords indfcate future study and exam 
readiness. Call for brochure and DEMO 
information CMA Review and CIA Re- 
view also available. 


Continuing 

Professional Education 

Earn hour for hour with the MicroMash 
CPt Series on your micro. Keep current 
on accounting and tax topics ^If-study 
and self-paced Each course earns rec- 
ommended 8 hours. Call for in<orma- 
(ion on titles. Cost $99 95 per course 
per user. 





MicroMash’ 


(800) 241-9700 

In Coloradu: (303) 790.0099 

14 ImemcH Orhr Eail. r-lM (njtlewoad. ColorMlo •0112 


Operates nn i>SS-OOS conipattble marhtnes 
American Express. MasirrCard VISA accepted. 


LOAN CALC PLUS! 


Not lust another simple amort program 
LOAN SHARK is a comprehensive com- 
pound interest potwr tool Solves virtually 
ALL loan calcs and prints professional 
amort schedules IRS interest including 
compounding, present/fulure value, effec- 
tive rate of mortgage loan, changmg interest 
rates, negative amort, balloon payments, 
passbook calcs w/macro facility & more' 
Supports IBM (all models) and most clones' 
Rates #1 by thousands of users 



San Bernardino. CA 92401 


(714) 381-3379 


emeu S61 ON READCR SERVICE CARO 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
nancial and managerial reporting requirements 
of nof-tor-profiland governmental organiza- 
tions TheSystemtealutesmuUiplefundandris- 
cal years, user-defined reports and six levels of 
account coding Modules offered. G/l, A/P. A/R. 
Payroll. Encumbrance. Expenditure Budget. 
RevenueBudgelandLotus/OBaseintertace MIP 
FAS is available tor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Hunlland Dr . Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-aOO-MIP-FUND 
DEPRECIATION & TAX 
programs We carry tax planners and preparers 
lor individuals and multiple returns For the lay- 
man or the professional. Electronic filing abilily 
Oepreclalion programs lor any size or type ot 
company Tryonefor30days FREElWell 
known brand names Discount prices! Call or 
write today! 

COMPREHENSIVE SYSTEMS INC 
P.O. Box 393 
Newington. VA22122 
(703)323-1900 


^ ACCOUNTANTS N 
CLIENT WRITE-UP 
$250 

• TESTED ANO MIOVEN IN 100 $ OF FIRMS 

• FAST. EASY TO USE SYSTEM 

• FUUY INTERACTIVE MENU DRIVEN 
PROGRAM WITH HELf SCREENS 

• FUXIM.E CHART OF ACCOUNTS 

• UNLIMITED OEPARTMENTS 

• COMPirE FINANCIAL REPORTS 

Omm Gwml Ltdgar 
incomi StKement and Balance Sleet 
SlMemiM ol Change 
Sub-xlwdules 

Job Coel and Other Special Reports 

• OPTIONAL LOTUS/dBASE INTERFACE 

• MINI WORD PROCESSOR 

• AHER-THE-FACT PAYROLL 

Earmnos Racofds 

Fedam Bit's • Sute U/C Repwi 

m-r% AND 1099$ 

• INTERFACES WITH OTHER PROGRAMS 

General Ladgar/PayroR Wnting 
tmefUory / We M iKWilg/Payatiies 

• TELEPHONE SUPPORT 

• PRICE S2S000 - INCLUDING 
PRINTED MANUAL 

IBM PCffT/AT ANDCOMPATABLES WITH 2S6K 
HOWELL ASSOCIATES 
4545 BISSONNET SUITE 280 
BELLAIRE. TX 77401 

V (713)661-6652 J 


T^E PAYROLL 


If you've been looking (or a 
payroll with the power to narxde a 
real job, you just found it This 
system is the same one used on 
the HP3000 super-minis with 
features you didn't think you 
could possibly get on a PC. ...like 
accruals, 401k plans, user- 
customized data and special 
computations, a report writer 
and more. $600 



71501 BIsWa RokI 
Rancho Mirae*- CA 02270 
(619) 566-4661 


aeCLE SI2 ON RCADER SERVICE CARO 


Pf M6H6 ?iriP ■ l 6 riK 6 BY lYfiS 




I 


THH SHOWCASH FOR PHOUVCTS AND SERVICES IN THE MS DOS MARKET . . . 





r.'- 










=3r 





ACCOUNTING 


BUSINESS 


NCS FUND ACCOUNTING 

Powerful fund accf'g software tor local govts, 
schools. arKl oRier non-profit entities. System is 
customized to user needs. Modules: GL. AP, AR, 
Encumbrance, Budgets. J-Entry, Chhwrt'g. 
User Designable Reports Integrates with NCS 
PAYROLL and UTILITY BILLING and operates 
on the IBM f^ily of microsand compatibles 
NATIONAL COMPUTER SYSTEMS. INC 
P.0. 60x9365 
Minneapolis. MN 55440 
800-328-6172/612-830-7652 


[Never buy another formll I~ 


EZ- FO R M S’ 


•OMle, R«viM, Fil-in, Fit*, FiilMDut (also 
pfa-primad), Print, Auie Numbar, al Mr>ds 
of FORMS. Ma^ samplaa included! 
•Una/box figure draMing, export, Import, 
cul/lpaat, protected fleld^ auto date^ime. 
Many more power feiiuree make I easy. 
eRaquiraa 25ek. DOS 2 + , supports most 
popular printers irtcl. 2/-fw/y cart 


ONLY $ 1 9 


Add S5 shtpptr^ USA/48, »a/2nd. day air. 

iro foreign. F^. (48. STC w/o r>oliM. 
OE2X.403E. NASA 1, Webster 7X 77598 


ARTinCIAL 

INTELLIGENCE 


VISA/MC/AX orders call: 
1-800-999-6999 ext.Ml9 
or 1-713-338-2238 


RELATO- 

Find shortest path to who you want to know by 
utilizing the power ol your existing personal net- 
work of friends, contacts. & associtiions You 
are an average ol six hand^kes away Irom 
anyone else m the US Discover how small the 
world really is RELATO . a new concept in ai 
software tor $49 95/cod/vjsa/mc 
BIOLOGIC INC 

50 Music Square West. Suite 405 
Nashville. TN37203 
1 •800-852-4794. 61 5-321 -3241 


RS'232 CONSULTANT 

Artilicial intelligerKe tor making RS-232 cables 
Shows a cable diagram based on user re- 
sponses Al technology means you don't have 
to know all the answers Many features includ- 
ing RS-232 specs and specific devices IBM-pc 
512kmin640krecdos2.0orlaler SendS6995 
■¥ $5 s/h PA res add 6% tax to. 

Alohmor Incorporated 
433Wed9ewoodDr .Dept AB2 
Lower Burrell. PA 15068 
(412)337-8188 


Are meetings wasting 
your valuable time? 

Managers— you can hold (ewer better meetings 
Reach logical conclusions (aster and implement 
them with greater confidence Delegate more ef- 
fectively Check what Esther Dyson had to say 
about DECISION PAD- inFORBES8/10/87. 
then order a copy for your PC compatible at 
$195 30-day NO RISK guarantee 
Apian Software. Inc. 

1-800-237-4565. Ex!l13 
PO 80x1224 
Menlo Park. CA 94026 


TIMECARD SOFTWARE 

Quickly and accurately calculate timecard 
totals Easy to use Times are entered on a 
software generated image of an actual 
timecard. Totals are dispia^ tor each day and 
pay period with break lime subtracted. Quality 
software IBM PC and Compatibles $49.95 
check or money order to: 

RANDALL SOFTWARE 
PO Box 145 
Department B 
Titusville. FL 32781 


BACK-UP SYSTEMS 



BACK-UP EVERY XT IN 
YOUR COMPANY FOR 






$395. 


00 


compwe 

CIPHER 

5210 

subsystem 


This 25 MB Portable Tape Back-Up System uses DC 600 
cartridges (not included) and attaches to the XTs diskette 
expansion port (wasting no slots*). 


To order call: 1 •800-922-5528 
(Visa and Mastercard Welcomed) 


* XT clones may require our $65.00 Adapter Card it they do not have the diskette 
expansion pod. 


We also offer Cipher 5400. 60 MB. 90 ips subsystem at $695.00 

CompuSyslems, Inc. • 7130 Firelane Road • Columbia, SC 29223 
CmCLE SM ON READER SERVICE CARO 


^timeslips*^ 


$129.95 

POP-UP TIME & BILLING SOFTWARE 

"Jewel of a Billing Program'— INFOWORLD. RATED 9.3 
Perfetl for Attorneys. Accountants. Consultants PR/Advertising 
and ANY service professional. 


• Track time like a "stopwatch" 

• Batch enter time/expense data 

• Over 5.000 professional bill 
formats with aged receivables, 
flat fee and more 


• Produce custom business and 
financial reports 

* Export to spreadsheets and 
databases 

♦ Track retainer/trust account 


* Optional G/L interface now available 


NEW!!! TIMESLIPS III more reports, more capacity, more 
speed, auto back-up and now with macros built in.— 
S199.95. Hard Disk & 384K required. 


For rush service/more information, call (61 7) 468-7358. 

Add $7 s/h Not copy protected. 30-day money back guarantee. 

Call (800) 225-5669 to order 
r NORTH EDGE 239 western Avenue 

= SOFTUJflReCORfi 


Essex. MA 01929 
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uiHeRe-is-iT? 

a/( to- 

at /uine oi at wol£ 


• Keep treck of your books, tools, telephor^e numbers, papers, customers, 
everything even ideas I 


■ File your documents, maintenance parts, customer binders, etc. snywhere, 
in any seguence. 


* Type or>e key word and zap the program locates the item | 


S 39.95 specic£ cf<tw<^u;tor^ 


> % J.UO a 
TX residents, add sales tax 
PC true compatible 256K 
Not Copy Protected 

aRCLE 583 ON READER SERVICE CARD 


GO/V//C Products: 

2 504 H untwck, suite 716, Ausim. TX 78741 
Can 1 800-531 5255. ext 1844 
m TX. 1 800 252 9146, exi 1844 


US-ATUS 

Over 29.000 towns in large database file! Map 
displays cities & state borders finds distances 
&alltownswjthinagiven radius Findsall states 
with cities of the same name Send check or 
money order $49.95 
• • • ADDITIONAL PRODUCTS • • • 
Advanced version with USERFILE $99 95 
Text File of 32.000 cities. LaL Lon $99 95 



ILLSTONPC-PROGRAMS 
1932HaysellonDr 
Jefferson City, MO 65109 
(314)635-3417 


TRANSPORTATION ROUTE 

TPR086— A powerful interactive system tor 
finding routes on transportation nehvorks Nd- 
works may have up to 512 nodes and 1 6,384 
links. Includes procedures lor finding the 
shortest path between two points, sequences of 
up to 50 stops, finds minimum s(»nning tree, 
times or distances between al I points Menu- 
driven. graphics display & features similar to 
LP88 Req 192K color graphics $149 w/6087 
s^iport users guide LI.S. road rEAvork VtSA^ 
EASTERN SOFTWARE PRODUCTS. INC 
POB 15328 
Alexandria, VA 22309 
(703)360-7600 




PC MAGAZINE ■ JANUARY 2 6. 

300 







BUSINESS 


COMMUNICATIONS DATABASE 


COMMERCIAL-GRADE SOFTWARE 

• MEDICAL OFFICE MANAGEMENT 

• ELECTRONIC MEDICAL CLAIMS 

• INSURANCE AGENCY MGMT 

• DENTAL OFFICE MANAGEMENT 

• CHIROPRACTIC OFFICE MGMT 

• PROFESSIONAL TIME ACC'T 

• PROPERTY MANAGEMENT 

• OBMS&APP'T SCHEDULER 

‘ * ’Network Versions Also Aval table * * * 
UNIVAIR INCORPORATED 
9024 SI Charles Rock RoaO 
SL Louis. Missouri 631 14 
Phone:314-426-1099 Fax:314-426-1034 


MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a mainirame quality 665 A mini 
CompuServe Full screen cursor-controlted in- 
terlace. topic outline structure, public and pri- 
vate topics, audit trails, xmodem. integrated 
mail, content retrieval and more MS-DOS. 
XENIX and UNIX versions 
MM6 Development Corporation 
t021No Sepulveda Blvd. Suite K 
Manhattan Beach, CA 90266 
213-545-1455 


CONSTRUCTION 


ROOTS M FOR GENEALOGY 

Organize your family tree and print camera- 
ready family books containing c^rts. text and 
indexes Store, retrieve and display 1.000’s of 
family tads with biographical sketches and 
source documentation Lightning-last searches 
andsorts 250pagemaiual Satistactionguaran- 
teed Writefortreebrochure $195( + CAtax) 
COMMSOn 

2257 Old Middlelield Way. SleA 
Mountain View. CA 94043 
415-967-1900 


DATA ENTRY 


7 BUSINESS TIME 
[ MANAGEMENT 

I 


DO IT! 

ORGANIZES YOU! 


Truly FAST - FRIFNDLY - FLEXIBLE 
S(-n>U fully diispla>'(><l nionths. {huik tk 
III your day: enter. chunKe. move, 
clone I time i>r iierpelunl a|i]>oini 
meni.s c>ven(^ Review aclivitieHover 
dues on M n*t*n printer rSLIMITEI) 
M’hedules allowed l^>t>Li HELP Many 
more featun-K Serwl pp :iO day 

Kuaraniee Demo i:i 00 


FRIENDLY I^EDWARE 
421 Everett Drive 
Palatine, IL 60067 
312/3S8-5494 

emeu SW ON READER SERVieE CARD 


••‘DATEB00KS89.95*** 
*APPOINTMENT SCHEDULER* 

Ideal tor Professionals! Features include help 
windows, muttiple bookings, flexible time inter- 
vals Searches lor openings within specified 
days and time. Supports 20 different schedules. 
Prints daily appts. IBM/XT/AT compatible 
{w/harddisk).S8995 -f $4s^;Chk/Visa/MC: 
MO add tax 

”* EXECUTIVE COMPUTER SYSTEMS 

1571 Fenpark Drive 

Fenton. MO 63026 

(314)343-5757 


TIME MANAGEMENT SYSTEM 

'‘PrimernK eftectively weaves together a coliec- 
tion of tools into an extrerriely useful and powerful 
time management resource . PrimeTime wxirks, 
and its worth every nickel " (fnfoWorkJ 8/25/86) 
Runs on IBM or compabbles in resideni or stand 
alone mode 30 day money-back-guaranlee Not 
copyprotected S99 95 

Prime 

Time., 

WISEWARE.INC 
3t 76 Pullman St. #106 
Costa Mesa. CA 92626 
(714) 556-6523 Ext 102 




CONSTRUCTION MANAGEMENT 

Altordable, understandable software lor build- 
ers. Job cost, billing lime and materials or per 
cent complete, payables, change order and 
retention tracking in one package Prints checks, 
statements, bids. 30 + reports Clear manual 
& help windows, backed by our professional 
phone support staff $795 
YARDI SYSTEMS, INC 
930 Laguna Street 
Santa forbara. CA 93107 
(807)966-3666 

CDST ESTIMATING/BIDDING 

Powerful, comprehensive system tor building 
fast, accurate and competitive estimates A 
complete, stand-alone program Menu-driven, 
very easy to use Over 30 types of reports. IBM 
XT/AT and compatibles Harddisk. 384K dBlll 
version with source code also avail System 
$195. demo $1 5 (CA add tax). CK/MO/COD. 
CPR INTERNATIONAL. INC 
932 Richmond Street # 1 01 
El Cerrito. CA 94530 
415-528-0581 


DATA BASE 


DON'T BUY CUPPER -UNTIL . . . 

you see our free dBASE Compiler Evaluation Kit 
Contains a demo disk with 8 PRG's and the r^ 
sultsofcompllingwilh Clipper. Quicksilver, and 
FoxBASE PLUS See lor yourself how all three 
compilers work Also 15 benchmark tests, de- 
tailed brochures. complete reprints of mag- 
azinerevievrsaboutall three FREE NO OBLIGA- 
TION Call 24 hrs 

[free; 

^dBASE 111+ COMPILER DEMO J 

dataBASE Specialities 
PO. Box 2975 
Oakland. CA 94618 
(415)652-2790 


PC-Based 
DAIA ENTRY 


Discover the full potential 
with KeyEntr>'III. the worid's 
leading general-purpose data 
entry svstem for PCs. 


scs 

SoulUrfnComputP' iix 

zr92S«Yr>inAArenu« South --800-5334679 
Bi'minghjm.ALSSZaS (205l25i-2995 

anCU M8 ON READCR SERVICE CARD 


FOLLOW THE LEADERS 

6 ol the 10 largest corporations in America have 
chosen DPX to lead them into PC -Based Data 
Enby Call now for evaluation copy of ROOE/PC 
- $40 (refundable) $6 shipping RODE/PC is a 
compile solution allowing standalone or net- 
worked PC's to replace all types ot key-to-disk 
systems 
DPX 

20823 Stevens Creek Blvd. Sle 130-M 
Cupertino, CA 95014 
(408)973-9292 TELEX701111 


DATA ENTRY EMULATOR 

You will not find any PC Data Entry Systeriv— 
FASTER. EASIER to use, or LOADED with more 
USABLE features Distribution Worldwide The 
EMULATOR will meet yourOata Entry needs-OR- 
return it with no obligation PC or DE style key- 
board Fully menu driven Price $395 30 DAY 
FREE TRIAL Also avail forlBMS34/36 



COMPUTER KEYES 
21929 Makah Road 
Woodway. WA 98020 
(206)776-6443 
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The most widely used data 
capture management system. An 
easy-to-use, flexible, cost effec- 
tive. heads-down alternative. 
Communications support for 
on-line/off-line, LAN. 

• 150,000 ks/hr* 24-hr. bulletin board 

• 800 hot line • Call for demo disk 
DATALEX 

100 Pine Street Suite 2400 
San Francisco. CA 94111 
800-962-8888 415-362-4466 

CIRCU »a7 ON READER SERVICE CARO 


VDE— Viking Data Entry 

The premier data entry system Full-leaturedto 
replace key punch & keydisks Full screen 
’’FORMS." double-key verity, wide variety ot 
options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-600 Also 
lor mints 

VIKING SOFTWARE SERVICES. INC 
2815 EasiSkelly Drive. Suito816 
Tulsa. Oklahoma 74l(fi 
(918)745-6550 


DATA 

MANAGEMENT 

SQL ON dBASE 

dOuery allows users to create, manipulate and 
query dBase II and dBase III tiles using SQL 
(Structured Query Language) and generate re- 
ports It’stemplate-assist mode and multiple 
window environment let SQL novices easily lap 
the power ot SQL IBM PC/XT/AT and compati- 
bles Price $99 95 
QUAOBASE SYSTEMS 
1567 Keith Drive 
Campbeii.CA 95008 
406-666-0807 


DESK TOP 
PUBLISHING 

VYYSIWYG PHOTOTYPESETTING 

Use our FREE WYSIWYG sollware lo produce 
phototypesetting on your PC 

• Design galleys or multi-page documents 

• 1 .000 fonts with customized kerning 

• Adjust type size (5-72 pts ). width, tilt 

• Automatic hyphenation, justilication 

• Adjust letter space, word space, line space 

• Inieractiire editor with search, replace 

• Read ASCII files into templates 

• Comm software sends files tol I -free 

• ECONOMICAL $10 per page 

• FAST -same day service 

• $100 Registration includes: software, user 
manual. 1^ samples, credit for 10 pages 

SATISFACTION GUARANTEED 
VISA/MC 800-835-22466x1 219 
TYPOGRAPHY EXPRESS. INC 
1230GrantAve #229 
San Francisco. CA 94133 
415-362-8223 

... J 
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DESKTOP PUBLISHING 


OCR SCANNING SYSTEMS 


for PC/XT/AT/PS2 and MAC! 

Our “Scanning Connection” products can rMd text from magazines, 
books, reports and tetters into your PCI We developed a unique 
trainable character recognition program called “SEE SPOT RUN” for 
difficult to read typeset material. For typed material, we provide a 
pretrained program ctf ted "READRIGHT." Our "SCORE" program will 
analyze bubble forme. Selling hundreds of systems each month, we 
offer customers the lowest pii^, best service and tachnical support 
Cali us today for the best prices on scanrwrs from HP, CANON and 
PANASONIC. Dealer and volume discounts availabtel 


1120 KAJBAB • FLAGSTAFF, AZ 86001 

(602) 779-3341 • TLX 705609 


6 R.AG5TAf=F 
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PowerText 

Formatter 

I nexpensive DeskTop Pub> 
lishingl Add the PowerText 
Formatter, So/fware tor Automat- 
ic DeskTop Pubiishing, to your 
word processor and out perform 
the lop selllr>g products. For 
only $149.95! Call for 14 page 
brochure! 

A utomatic features and style 
sheets allow publishing one 
page letters to full length books. : 
LaserJet camera ready copy - 
good looking copy with other 
printers. Indexlr^, Table of 
Contents, Outlining, boxing, 
graphics placement, and more, 
are automatic. Hard dIsK EGA. 
mouse, windows not required. 
Beaman Porter, Inc. 

417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 
(800) 431-0007 

CIRCLE 5S9 ON W6AD6W SeRVtCE CAHO 


HIGH-TECH TYPESETTING 

Transmit your text lolMree. error-tree via 
modem to your fully automated typesetting sys- 
tem S2 per thousand characters S5 minimum 
Same-d^ service 200-typetaces.sizesuplo72 
point. Send $20ppd for our 200 page guid^ 
t)ook. or call toll-free & use your MO 
VISA/AmEx. 

Intergraphics 
lOGAS^th Columbus St. 

Alexandria. VA223T4 

(BOO) 368- 3342 or (703) 683-94 1 4 in DC area 

LASER LOOK FROM DOT MATRIX!! 

TYPESETTER PC (1-7)gives your dot matrix 
Postscript-likeresults PC Publishingsaid 
Miracle ol Near Laser Quality . Font 
capabilities will amaze you' User PD MAC 
Fonts. 640 KB reqd Only $79 95. Includes2 tree 
font discs~$30 value. Call/write Order/lnlo 
CK. VISA. MC (NY add 8% lax) 

Pipe Stove Craftsmen 
PO. Box 700 
Miller Place. N.Y.11764 
(516)751-0896 


EDUCATION 

GRADE WEEK VACATION! 

Average and print out your grades with the fast, 
easy-to-use AEIUSGRADEBOOK program New 
version 2.3 is published as Shareware. In use by 
teachers coast to coast since 1985 Shareware 
disk with program and tutorial only $10 ppd 
Register tor program, printed manual, phone 
support. andupdatenolilicationtoronly$35 ppd 
Freelileralure Check. VISA or MC 
AEIUSCORP 
PO Box 700457 
San Jose, CA 95170 
(408)257-0658 


ENGINEERING 

ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen ^phics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scientific 2-0 & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional Choice of formats; tabular/line, 
contour, bar. pie. 3-0 wireframe & much more! 
0MNIPL0T(S)$195.0MNIPL0T(P).both$295 
MICROCOMPATIBLES 
301 Prelude Drive 
Silver Spring. MO 20901 
(301)593-0683 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs lor 
structural analysis and design ol BEAMS. COL- 
UMNS. TRUSSES ^ FRAMES of any material 
Easily mastered programs result in dramatic 
time savings while producing efficient, accurate 
designs. S^ity PC. XT or AT and send $25 for 
demonstration diskette to; 

C-Squared B-Squared Software Design. Inc. 
763 27lh Avenue Dept A-2 
San Francisco. CA^121 
415/751-1337 


ENGINEERING 


ARCHfnCTS AND ENGINEERS 

The AEMAS system is designed tor Architects. 
Engineers & other firms where monitoring proj- 
ect costs is required Modules include: Job 
Cost. Payroll. A/P. A/R & General Ledger 
AEMAS istully integrated, includes automatic 
invoicing & ties-in to most spreadsheet & WP 
programs. Multi-terminals available 
DATA BASICS, INC 
11000 Cedar Road. SuilellO 
Cleveland. OH 44106 
(216)721-3400 

SIMULATION 

GPSS/PC is a lull-power version ol GPSS, the 
most popular mainframe simulation language 
Specifically designed lor interactive use on to- 
dy's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC. you can predict the 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 
P.O. Box171/B 
Stow, MA01775 

800-223-1430/617-897-5662 Ext 316 


ENTERTAINMENT/ 

GAMES 


URTERY TRACKER AND WHEELER™ 

for ALL FYX-SIX games where yixi choose from up 
to 70 numbers! Stores past ItXXI winring dta^ 
and dates. Stored numbers are analyzed 4 wk - 
HOT. DUE m^nbers and RECEN(> ck^iayed on 
screen or printed charts. Select 5 belting methods 
and choose one ol 20 buill-in popular WHEELING 
SVSTEMS! Check beb lor al winrmg corrti^^ 
Rinis charts, statetics, numbers and wheefing 
systems. Why pay up to ^ for less? NEW!! 
teomp.$34%-f$1.50S&H. 

THE DAILY NUMBER BUSTER! t** 
Thw said it couldrft be done! A cornpiete software 
pac^ tor 3 and 4 (toil daily numbers games. Al 
of the LOTTEm TRA^R AND WHEELER features 
includinq ALL straight and bCK bet combinaiiore. 
Prints (harts, statistics, numbers and »stems. 
NEW!! \bu1 kM ths softwm ^95 
•I-S150S&H. 

ENTEfraUNMEimW-LINE, Inc 
PQ Box 553 Dept. PCM 
WestbonxMAOISBI 

VISA & MC caN; 1-8$M24-7W EH. 283 
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CHINESE CHESS 

Older ihin Western chess 
Livelier — fewer drawn games 

Unique pieces 

XIAN will show you how to play— 
then be your opponent! 8 skill levek, 
banner to expert. Requires 2S6k, 
Hercules or CGA graphics. $29.95. 
Check/ money order. MD residents 
*$%. All orders shipped within 48 
hours. 

Leong Jacobs Inc. 

2729 Lury Lane 
Annapolis. MD 2I40I 
(301)266-3660 
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ENTERTAINMENT/ 

GAMES 


PC/VEGAS ill • SA5 New 
features surpassing any com- 
peting producti Poker. Slac- 
Kjack. Roulette. Keno. Slots. 
Baccarat A Craps Above minus 
last two $29 Exact Vegas 
simulation: help/best bet/oods 
/context windows and more 


blackjack player To 7 seats, 
manual and automatic players. 
/Plusminus/5cnt/10cnt/Pt ent 


Beth products: Color or Mono 
MS/PCOOS. 256K. 34 or 
diskettes. Add $2 for Oiipping, 


CA res add 6^ tax 
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**•* ADULT SOFTWARE**** 

Watch these girls! Let your PC/XT/AT, Compati- 
bles & you have some real entertainment. 
Games, graphics and more for adults only. 
Volumes 1 and 2 are$1 1 95 each ppd. Volume 3 
$16 95 ppd. Confidentially assured Color or 
graphics card needed Musi state ^ sign age 
as over 21 514' formal 
AOS. 

P O Box 106 
Marion. CT 06444 

HANDWRITING ANALYST 


When you can't afford to be wrong about some- 
one. use Handwriting Analyst lor valuable in- 
sights. Answer easy, multipl^choice questions 
using the illustrated manual, then choose a 
quick or detailed report Amazingly accurate 
(Sreal tor business or personal relationships— 
or for parlies. IBM. APPLE /.Mac $49.95 -f $3 
s/h. 

CIASA 

2017CedarSt 
Berkeley. CA 94709 
(415)644-2771 


"DRACO ’ MASTER CHESS 

"DRACO'S" Powerful features include; 2/30 

color graphics; monochrome Easy to use on- 

saeen menu structure User may select opening 

from large library Pl^ through master games or 

set up end games. Time clocks: loumey mode: 

view caplures & more For IBM/comp ( 1 28K) 

$29 95Visad^C 

Arrowhead Software 

P.O 60x591 

Chanhassen. MN 55317 

612/559-6109 


BLACKJACK MASTER ” 

You can simulate, practice or play SIMULATE 
playing strategies at 24.000 hands/hr. Imagine 
10 hours of casino play in only 3 minutes! Test 
and compare long-term results PRACTICE 
pairs, ace-hands and more with special 
coaching displays PLAY loan popular rules. 
Powerful and fun PC/MSOOS 
ELITE SOFTWARE 
201 Penn Center Boulevard 
Pittsburgh. PA 15235 

(41 2) 795-8492 $49.95 Demo $10 VtSA/MC 




Live One Romantic 
Fantasy After 
Another! 



I( takes natura] intelligence • YOURS! 

If you agree, you are ready to sharpen your 
prc^lem-solving skills, expand your memory, 
improve your coordination, quicken your reaction 
to various stimuli, enhance your perception, and 
maybe even stimulate your creativity - while 
having fun. 

You are ready for MENTOR" 


At Last! 
A Computer Game 
Just for the Thrill of it! 

UMd.ndvmiture! 

A new. eicitint experience every time 
you play. 

Available for IBM-PC 
and compaiiblet. TRS-M 
Mo(telt4.4P. dL4D 
(2 disks), and Apple II 
E & C (2 disks). 

Gray Fox Enterprises 
Oept. P. Box 8092 
Belleville. IL 62222 

C cOPvmoMT Iter enav rox ENtiamiSfs 
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CRO$$WORDPOWER'- 

Up (0 80 ivords in each puzzle Make single puz- 
zles or autom^ically create and print up to 15 
different puzzles from each list of wordsand 
dues. Reuse words & dues in new puzzles with- 
out retyping Great tor games or vocabulary/ 
review Check/MO $69. Add $2 for shippingAVI 
res add 5% tax. 

WISCO COMPUTING 
2821 Sampson Street 
Wisconsin Rapids. Wl 54494 
(715)423-8189 

USE YOUR PC TO PLAY LOTTO! 

Increase your chances at winning big! LOTTO- 
LUCKisacomputer program usingthe latest 
techniques of Geomehical. Kabalism and Ran- 
dom relationships of #'stopredid possiblewin- 
ning PICK/6 lotto #'s. Plus LottoSOata Analyzer 
keeps r6Cordol#'sbyhits.%.date.gamessince, 
and ranking w/hot # lists Send $34 95 -f $3 
s/tito: 

W1N$WARE SYSTEMS 
P.O Box8l30 
Sacramento. CA 95618 
(916)457-5535 

SEVEN FUN SOLITAIRE GAMES 

Enjoy seven d the most popular solitaire card 
games on your PC. Your favorite Is probably in- 
cluded. Graphicsnotreqd .color/mono $25 
US/disk lor games Turbo Basic source code is 
$45 US. Add $5 lor3.5'' disk Visa. USS CH/MO 
ok Not copy prot. 30 day money back guarantee 
MarcomEnr. 

1 1 Cloutier Street RR #3. Box 69 
Amos. Quebec CANADA J9T 3A2 
819-732-0152 



How well can you control tram traffic^ 
Find out with TRAIN DISPATCHER, 
one of those rare computer programs 
that takes a challenging real-life tob 
ar^d makes it both educational and 
fun Our customers call it addictive: 
railroaders say it's realistic You will 
also want (he companion disk. TRACK 
BUILDER *• a separate program that 
makes n easy for anyone (no program- 
ming experience required) to design 
their own custom layouts for use with 
(he TRAIN DISPATCHER simulator 
Available for IBM PC. XT. AT B |r — 
color graphics required TRAIN DIS- 
PATCHER - $35 TRACK BUILDER 
$20 Add $2 50 S/H ($4 foreign) PA 
residents add 8% sales lax. VlSAAtC 

SIGNAL Computer Corwultanta 
P.O. Box 18222. Dept 33 
Pittsburgh. PA 15236 
(412) 655-7727 
CIRCLE a04 ON READER SERVICE CARO 
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NEMESIS 



The Go Master" 

CIRCLE 787 ON READER SERVICE CARO 


"\t you are interested in Go, buy this 

program.” Jerry Poumelle. Byte 7/87 
Why do the Japanese show Go on prime 
time TV? Learn why they have been 
addicted to this game for millenia. 
NEMESIS"*, the world's strongest Go 
program, is the ideal tutor. Packed with 
vitaf teaching features. NEMESIS'* even 
tells why he makes his moves! 

To order call 617-863-1454 or send $79 
for Nemesis or $125 for Nemesis plus 
optional lOOO-i- Joseki Tutor •¥ $3 S/H. 
Crystslllne Creetlons. Inc. 

34 Oak St. Lexington, M A OPl 73 


FINANCIAL 


< hartin^ Software 


MetaStock 

$195 

Demo Disk— 15 

Padorm sopfusbcatad tecfmical analysis on 
stocki mutual funds, commodrties. etc 
Features multiple movable windows, unilmned 
moving averages. 25* pre-set mdicetors. 

■ — -"—8 and trading bands, 0 


GAMES/EDUCATIONAL PROGRAMS 

Massive library ol ptAlic domain games (50 4- 
disks) and educational programs (35 -t- disks) 
organized by categories $5/5.25" disk or 
$6/35" disks Free catalogues 
GAMES-complete set $200 (5 25) $250 (3.5) 
Best 40 games 10 disk. $40/$S0 Educ. com- 
plete set $1 49/$1 75 Youngster. Student. SAT 
packs. 10 disk each. $40/$50 
MAPLES LIBRARY 

EDUC DEPT P GAMES OEPT P 

60X 3611 52 Fawn Lane 

Stanford. 094305 New Canaan. CT 06840 


inds. overlays 

spraedi pkis much more* Compatibte wiPi 
12* maior data services For complele 
literature, cell toll-free 

1 - 800 - 882-3040 

Ckimputer Asset Management Inc. 
Box 26743 &LC. UT 84126 (801) 974-5115 


IRRworfcs" $89 

Are you using a spreadsheet lor IRR'S^ Full 
screen menu and pop-up windows make IRR & 
PV simple Fast conation, up lo 360 uneven 
periods Easy input: automatic steps. % growth, 
replication, internal hand calculator; accepts 
d^ & fractional periods, tool Reads spre^- 
sheel PRN FilesI Name, save cases, easy case 
management 2S6K coior/mono. 30 day $ back 
guar.$89-f$5sAi-i-NYtax chkA7isa/MC 
KEEP IT SIMPLE SOFTWARE. INC. 

580 Filth Avenue 
New York. NY 10036 
(800)543-K]SS (212) 764-KISS 


MONEYCOUNTS" 

Is Only $16! 


Easy-to-use CI’A-designed money 
management accounting system for 
home and business Checking, credit 
i.ard management, smart checKKxik 
balancer, budgeting. finarHtal stale- 
menis. graphics, fmancul data base 
with three-way UhiW up, inquiry 
reports, on-line help, pop-up calcula- 
tor. tutorial, lots n( capacity (up lo 999 
accountsi24000 entries per year) and 
much more Not copy protected. 


New Version 4.0 

Now tncludot: 

• Financial calculator 
computo$ Int9f09t rate*, foan 
and boUoon paymanls, printM 
foan omortluHofi tchoduloa 

• Mitomatic entries 

• Journal entries 

And More! 


Call or sersd $1* ♦ $3 shipping handling 
fheck VISA ML 

1-800-223-6925 

In lirwa 3l9'373-0224 




£ ^ Own M 

S 0925 Surrey OnvwMf 

4^ Cedar Rapxtt. iowe $3402 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 




FINANCIAL 


GRAPHICS 


Balance Checkbook 
Organize For Tax Time 
Easy Far Home 
Powerful For Business 


ONLY $74’5 

$3 P/H & CA ion 
VISA/MC/Check 


CALL NOW! 

213/661-2031 

9:30 AM— 5 PM^M-F 

• 

CDE SOFTWARE 

948 Tuloroso Drive 
Dept. PC 

Los Angeles. CA 90026 


NOW— Version 4.1 
Not Copy Protected 

^ Checks 
IF Balances 

• Single entry occounting 
system centered oround the checkbook^ 

• Hondles cosh & chorge transoctions 

• View, edit or print ony entry for o year 
with simple but powerful commonds 

• Balance sheet, cash flow ond profit & 
loss statements, plus many more reports 

• Prints checks; versotile oddress file 

CmCLE 7S4 ON READCR SERVICE CARD 


—THE MONEY AMALYZER*** 

Handlesall money calculations. Fast&accurate! 
Mortgages, amortization schedules, compara- 
tive analyses. annuities, bonds, present & future 
values & morel Create custom print outs. Full 
documentation. A must tor anyone working 
w/money 30 day money back guar -i- + + 
Free Ram Disk if you order from ad S69 PPD 
LFS SOFTWARE DESIGN 
P.0. 80x23595 
Detroit. Ml 48223 
(313)537-4445 


GRAPHICS 


AUTOSKETCH'- Symbol Libraries 


Home and Office Space Planner. 

106symtx>ls S49 

Electrical Power Generation. 1 08 symbols . . .$49 

Electronic Standard, tOBsymbols $49 

TTL, all 6 families. 370 syrnbols $49 

CMOS. 4000 series, 147 symbols $39 

ECU lOKand tOOK, 108 symbols $39 

CPU and peripherals. 8-32 bit. 

SOsymbols $39 

CAD EASY 

1512&-DS.W. Kotl Parkway 
Beaverton, OR 97006 
503-642-0966 


HERCULES SOLUTION TO C6A! 

CGA emul^on disk converts color graphics for 
Herculesdisplay. Ideaity suited lor thosewhooc- 
casionalfy need to run programs requiring CGA 

• $28.50 Postage Paid 

S^slaction Guaranteed * 

Free Catalog *•*'•'**’* 

SORSPOT 
6777 Glen Haven Road 
Homer, NY 13077 
(607)749-2428 


GRAPHICS 

GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support for your dot 
matrix printer. Use the PrtSc key to produce 
quality B&W or color scaled dot matrix repro- 
ductions of your display on your ^son, IBM, 
Okidata, HP. IDS, Centronics. DEC. Anadex, 
Datasouth, Gemini. Tl 850. Toshiba. NEC 8023, 
or C. Itoh printers. It your printer is not listed, let 
us know and we will support it. GRAFPIUS sup- 
ports all versions of PC or MS-DOS and will op- 
erate with IBM (inct EGA). Techmar. and Hercu- 
les graphics boards. $49.95 
JEWELL TECHNOLOGIES, INC 
4740 44ttiAveSW Suite 203 
Seattle. Washington 96116 
(206) 937-1081 , 1 -80(W28-2828 ext 527 

FORTRAN/PASCAL GRAPHICS 

GRAFMATtC (screen); 75 Microsoft FORTRAN/ 
PASCAL. RM, Lahey 2.1 callable subroutines 
Includes 100 page user manual. Graphics primi- 
tives. total 2-D plot support. 3-D plots & solid 
models. EGA/CGA/Hercules monochrome sup- 
port. $135. HP, H-l plotter? Try PLOTMATIC for 
complete plotter graphics capabilities Works 
wA^MATlC $135 Bolh$240 Askaboutour 
tSFonts! 

MICROCOMPATIBLES. INC 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)593-0683 

aSinmSUDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
filesproduced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than ^monitor Leave ywr printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/sljde 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716)424-5300 




* EASY TO USE 
* POWERFUL GRAPHICS 
* INPUT FROM ■ Spreadsheets. W.P.. databases 

plus MODULAR FORMAT - Start with a full featured drafting module 
at $69 95 and add only database features you need Completety 
configured at SI. 750 00 
Remember, lucky people buy ShamrockCADD 
- a better program for less money 
Plotting Servce Available 
OXF Transfer 
IBM PC & Compatibles 


Make your day lucky' 

Contact us tor name of 
your local Shamrock dealer 
Shamrock Systems Corporation 
626 Highlandia 
Baton Rouge. LA 70810 

(800) 523-1181 At lone 772 ctncLETsa on reader aewvice card 




PCKEY-DRAWVER.3.27$15 

Complete, last, easy graphicsprogramwith 20 -i- 
tonts, 640 + patterns, virhial page, layers, ma- 
cros, rotSe to any angle, zoom, and more! Shar^ 
ware trial $15 tor program, disk manual, t li- 
brarydisk.cyjickret card.RegisterSlOOtorabove 
plus3extTalibrarydisk.manual.binder.supporl 
OEOWARE 
P.O. Box 595 

Columbia. MO 21045-0595 
301-997-9333 


INVENTORY 


•••dFELLERIHVEMTORY*** 

A business inventory program written in modifi- 
abiedBASEsourcecode The menu-driven pro- 
gram lets you locate items by inventory name or 
number It keeps track of reorder points, ven- 
dors. average cost & other iniormation 

* dF£LLERInventory$t504^equiresdBASEIl/lll 

* dFELLER Plus $20(Vwilh History & PO's Re- 
quiresdBASE III -III PLUS (tor stockrooms) 
FELLER ASSOCIATES 

550 CRPPA. ROUTES 
Ishpeming. Ml 49849 
•**(906)486-6024 — 

INVENTORY MANAGEMENT 

Stock-Master 4.0. commercial grade system 
provides Stock Status. Purchase 0rderWriting& 
Tracking, TrendAnalysis.QualityControl Re- 
porting Detail Analysis. Bill of Materials. Multi 
Locationsandmore Modular. ‘micro" priced & 
conliguredloyourneeds CobolSourceavailable 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714)759-0582 


TO PLACE YOUR 
AD IN 
PC Magazine 
ClassiTied 
Marketplace 
Call (212)503-5115 


INVENTORY 


MANUFACTURING INVENTORY $99 

Inventory control with 6ili-ol-Matehal Process- 
ing and vendor file lor smallto medium sizebalch 
manulactures or ) 0 b shops. Project material re- 
quirements. allocs material, maintain material 
costperworkorderandtorallWIP Allowsupio 
3 remote terminals to receive or issue material. 
Me^$upplierlogre(|uirementsotMIL-l-45206. 
REAL TIME AUTOMATED. INC 
13406 No. Dynamics St. 

Anaheim. CA 92806 
714-993-0111 


LEGAL 


A Metes & Bounds program to plot/print plats of 
any scale- Any description- use Ai^ measure- 
ment! Calc areas, error of closure, plots multi 
tracts. IBM/compat with nxtnogtaphics, CGA or 
EGA capability. $190. Or send$15 tor real work- 
ing demo, refundable with order Visa/MC/chk. 
Free into. 

LAN/SCAN.Inc. 

P.O. 60x6863 
Abilene. TX 79608 
(214)824-6419 


MAILING 

PROGRAMS 

POSTWARE MAIUNG SYSnM 

Automate mail preparation Ctff postage costs 
by per piece or more. Onty PostWare prints 

address labels in bundle and bag. bulk mailing 
order Not a useless zip code sort. Prints ad- ‘ 
dress labels, bag tags/tray labels. Calc post- 
age Works with dBase 111 PLUS. DATABASE. 
PowerBase. Smart & others. Also ASCII, 
w 1st & 3rd Class— $195 * 2nd class— $395 
* Carrier Route— $300* PostWare jr — $69 
PostalSoft. Inc. 

515 Division Street 
La Crosse. Wl 54601 -4544 
800/831-MAIL(6245) 608/784-3500 
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FOR MORE INFORMATION OR TO PLACE YOCR AO CALL 212 50.1-5115 


MAILING 

PROGRAMS 


PC/LABEL MASTER 
Editors’ Choice 1987 

A mailing list program that 
does everything except walk 
to your post office box. 
o Maintains unlimited records 
o Allows up to 30 usei codes 
o Index/tast name & zip codes 
0 Sorts on any field 
o Imports ana exports files 
o Checks duplicates 
o Auto dialer; plus much more 
M9*l5-day money back quart. 
BEST PROGRAMS 

2700 S. Quincy Street. Arlington, VA 

800/36a-240S;(703) 820-9300 

emeu MS OM READER SERVICE CARO 



FLOWMAILPLUSv4.0-$100 

CompleteandProtessionat List Management 
I Eiim dups, merge, purge, Nth sampling, bulk 

ii mailsortautoaddcarrierroute#.print.sackla- 

1 1 bels. Cheshire l^s. laser labels, custom re- 

! ' ports, 3X5/Roiodex cards, envelopes, mail 

merge, powerful selects, import, export, global 
update, upcase to lowcase. and more! File conv 
available Working demo $10 
FLOWSOFT custom programming 
875 FratkIinRd #1635 
Marietta. QA 30067 
404-428^28 

THE MAIL ORDER ACCOUNTANT 

Orderfultillment/Listmanagemeni Includes 
customer lists, labels in 6 formats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card. Prints shipping la- 
bels. credit card slips. UPS shipping manifests, 
sales tax report. dBase III Plus source code pro- 
vided. $750. demo $25 + $3.50 S/H. 

' GOLDSMITH & ASSOCIATES 
48 Shattuck Square, Suite 86 
Berkeley. CA 94704 
(415)540-8396 




MEDICAL MUSIC 


PG+MIDI 

It's 8 Simple equation. To plug your PC or PC-compatible into the 
modern world of muaic-making, use the complete line of MIDI soft 
ware and hardware from VOVETRA TECHNOLOGIES. 

□ SEQUENCER PLUS: es-track total MIDI recorder/edltor. 

□ CONVERSION PUJS: file converter tor music notation programs. 

□ PATCH MASTER: network organizer and sound librarian, 
a OP>4001: PC/MIDI interlace card. 

*fVe never seen e more powtrtut, eesy-fo-use music and rocording 
system bug-tyee.* (PC COMPANION) 

=MUSIC • 

For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES. 
Dept. C. 426 Mt. Pleasant Avenue. Mamaroneck NY 10543, or call (914) 698-3377. 
CIRCU 7S2 ON READER SERVICE CAftt 



CLAIM'pTRONlC. ™ 

We are to medical claims processing - 
what Lotus is lo spreadsheets. Medical 
and Commercial daims filed elecironicaJ- 
ly. also prints paper claims and receipts 
from an axler>$ive patient data base. Sel- 
taughl within 3 hours. Includes a free form 
eledronic note pad and other additional 
features. Complete adaim in one minulel 
FREE CLAMS FIRST 60 OAYSI $1795. 

SQFISnCATEO SOFTWARE. INC. 

31 87 East Bay Drive ! Suite "H" 
Largo. FL33S41 Tel. 1-800-346-3495 

ORCU 781 ON READER SERVICE CARO 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) lo Medicare & commercial carri- 
ers, paper claims loo 

• PC * CLAIM $89 95 claims only 

• PC * CLAIM w/tCD’s, CPT's & HCPC codes 
$229.95 

• PC * CLAIM PLUS claims only w/patient file 
Completea claim in one minute $459 

• THRESHaO * TM $1.99500 Claims. A/R 
patient billing 

• THRESHOLD $3,995.00 claims A/R palieni 
billing, complete practice management, statis- 
tics. analysis 

• CLAIM * NET Nalionwide claims draring 
house Full 100% aedil on product upgrade 
PC * CUIM & PC * CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ 
AT cotT^ibles MS-DOS 256K 
PHYSICIANS PRACTICE MANAGEMENT 
iSlOSouth LynhursiSuiteO 
Indianapolis. IN 46241 

(317)248-0357 

In continental U.S. call (800) 428-3515 
Indiana residents call (800) 792-3525 


MUSIC 


MusleEase 2.0 

Full featured music processor: print, play, trans- 
pose, cut & paste, no range limitation. 
1-2-3/WordStar style commands, mulliple 
voices/siaves. lyncs. all keys/meters, cuslom 
symbols/placemenl. WYSIWYG, beams & 
more IBM/Epson printer, graphics monitor 
Introoffer Send$9995 -t- $5s/h 
Grandmaster. Inc 
P O Box 2567 
Spokane. WA 99220 
(509)747-6773 

Tape ’N Step 

For IBM & compatibles isasequencing software 
based on a spreadsheet concept. Some of the 
features are real-time & step-time recording. 
85.000 notes. 2048 tracks, crescendo/ 
diminuendo, dynamic Ctrl., delete. & copy 
modes, loops & nested loops & much more 
$150. For more information write or call: 
TheMidi Connection 
POBox282Stn D Montreal 
Quebec, Canada, H3K 3G5 
(514)933-5127 Dealer inquiries invited 


SONGWRIGHTIII 

MUSICPROCESSOR prints professional sheet 
music with lyrics Full-screen graphics editor 
Transposes lo any key. plays tunes Features 
mulliple staff & voices, harrnony. counterpoint 
bass/treble all lime signatures IBM/Epson, ^r 
Printers Send $49 95 + $2 s/h or write lor free 
sample output 
SDNGWRIGHT 
Route 1. Box 83 
Lovenesville.VA22060-9608 
703-822-9068 

FORTE! PC MIDI SEQUENCER 

16 tracks Record/Playback with merge. 16 
channels/track. 60,000 notes Most powerful 
Midi-dala editing available Step Sequencer 
with amazing rhythmic flexibility Lightning 
aulolocation Automated pimch. quantization, 
looping, filters, tr^isposition, con^ctor. song 
position pointer. DOS shell, more $250 
LTA Productions 
P.O. Box 6623 
Hamden, CT06517 
203-787-9857 

UNLEASH YOUR MUSICAL GENIUS 

COMPUTER MUSIC SYSTEMS! 

' MUSIC SOFTWARE all computers for: music 
printing, composing, home recording 
•MIDI SYNTHESIZERS ETC! 

• SEMINARS & EDUCATION 

For a tree catalog or info call write visit. 

MUSICATION 

1600 Broadway Suite 1000A (W 46th Street) 
New York. N Y. 10019 
212-957-9100 


ONE-OF-A-KIND 


PC MAGAZINE KEYWORD INDEX 

Keyword index lo articles, letters, and columns 

in PC MAGAZINE. Match on one or two 

keywords (using AND logic). Database contains 

title, description, and page number cX articles 

5,000 keywords/year 1986 - $8 00. 1987 - 

$9 00. 1988 - $19 00 (includes quarterly 

uprMes) IN ->-5% tax 

PC-NDX 

P O 80x1714 

Mishawaka. IN 46544 

(219)256-f045 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory Minder is the most comprehensive 
disk diagnostic program available for 
mkrocomputrrs. Any operator can quickly and 
easily che^ the vital operating panuneters of 
their floppy drives, including spindle speed, 
head alignment, nad settsitiyity and others. 
Run Memory Minder before vital data badcup 
operations. Use H to align the drives without 
the use of an osdUoscope. 

IBM PC. XT. AT pfYigraffl and manual S70. 
Precision AJignmoK Diskettes sold separNcly 
S40 each. 5.2S" 40 track. 5.25" 80 track. I J 
MB AT. or 3.5" 80 track drives. 

mJj/jSL J&M Syatema, Ud. 
Wrir ^ ISIOO-A Cestral SE 
AlbuqvcniM. New Neako 87123 
505/2934183 
We accept MasterCard and Visa 
ORCU 82S ON REAOCR SERVICE CAM) 
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ProSCREEN 

YOU NEED THE UlTMATE SCREEN / DATA ENTRY TOOL FOR OutCkBASTC 1 

■ Design and implftmeni screens in rnirMei 

1 Prototype screens without programming, 
i Generals callable screen interlace as BASIC ndude code. 

1 Draw layout with any editor and define attributes interactively. 

1 Modify mo^ aflnbutts without recompiling. 

1 Customize with source code beforerafter normal field processmg 
i Easily edit existing screens including custom code and vakdation. 

I Vakdale ranges/vitfues through internal or external tables. 

1 Screens share one linked support moiMe to conserve spece 
i Supports all BASIC variable types plus masked fieids. 

1 Bidt-m message writingrciearing and help screens, 
i FuK field cursor control and 1 ^]^ between fieids. 
i Supports hjncbon keys end six other screen exit keys- 
i User definahie key d^nibons. 

3 CIRCLE sea OH HEADER seitvic 

Ullle Itock. Arkansas 72211 

S01-22S-77SS VISAMC ACCEPT 

ATTRIBUTES 

larogi 

DlMwCNyitlBdMl* 

CwlUnwrUMd) 
FMCkM Coast 

oiww FrsM 

Catos (FaUiAsroul) 
tlwiieiCotos 
CmoroaFioiaCato 
PpeotoOmw 

Tsais VsidMni 
AuleUtoAuiosfiss 
Vtoi»Trlgg«to Ttos 
Vak»Taagwsd Oapton^ 
HOScrfsilMoas^lEi 

ECARD 

D 

00 


TURBO DEVELOPMENT SYSTEM-$39 Intro Price* 

Smw Hours of Wort* No mors ‘^Edlt’Compih Edlt<omp9»"! 

Tho kM tool hr incromontal devolopment of Tl/rte PasctI programs. 

TDS is a complete environment for devetepmg TP programs. Find & correct ail syntax 
errors in one pass. Start recompiling from just before wfWe your error occurred instead 
of the top of your program, tedudes built-in editor ju^ like Turbo's, so no learning is 
involved. Also DOS Shell, Delete. Rename & Copy without exiting environmenL 
1 wish it had existed two years agof". . . Kkn Kokkanen (Turtn Power Software) 

1 . jnvartebiy compite on the firsi try. I Hie it . Karl Brendel (audior of OFOf^lT) 
“Novicas. . (and) experts wH impiove their productMty.”. . .Brian Foley (Turtx) Power 
Software) 

Demo disk avaiable-S5 relundaUe on dired purchase. Not copy protected. MC & VISA welcome. 
‘AddSSforSAi 

MicroHtelp, Inc. 2220 CaHyle Drive Marietta GA 30062 
Call Toll-Free 1-800-922-3383 
GA residents please cal (404) 973-9272 and add tax to $39. 
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FREE BUYERS GUIDE 


PREVENTATIVE 

MAINTENANCE 

MAINTENANCE & INSPECTION 

An easy-to-use computerized method to or^- 
nize. operate, and control an ettective preventive 
maintenance system Applicable to any type of 
business or industry Full screen input and dis- 
plays. plus function key help command Main- 
tains historical data, creates work orders, and 
provides numerous reports For info, write to 
PENGUIN COMPUTER CONSULTANTS 
PO Box 20485 
San Jose. CA 95160 
(408)997-7703 


PROGRAMMERS 

TOOLS 


Turbo Programmers 
15 MINUTES = 200 HOURS 
wflh n«w turtoMAGIC 
code gerterator. 

Input tormt and h«lp wandowt up to M 
lint* long. Scrolling within Irtmtd 
window* Pop-up manu* Pull-down m*nu 
•yatom* And iwueh mor*' 

'lurboMAGlC It tha Cadillac ot 
prototyping toola for Turbo Paacal “ 

Jim Powali. 

COMPUTER LANGUAGE. Juna $7 
-Paai auiomalic updating ol dapandoni 
fwtda adds Hair to your input acraan* 

. lurboMAGIC will ba a bletaing lor 
programmara who would rathar not wnta 
tha uaar iniarlaca lor avary program " 

Nail Rubanhing. 
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Ordar your MAGIC today' Juat $M Call 
e00-22S-3i6S Monay Back Guarantaa 
Raouiraa 2seK IBM PC compabbla 
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QuickBASIC DOES DATABASE! 


New' Enhance QuickBASIC with 
Relational Database Management' 
Youpet 3A{)plicalion-Ekiilding Ubraries that 
0 Read and write dBASE III + Mes 
0 Build indexes kx any files 
0 Execute data expression macros 
0 Include dozens of taoti-level routines. 
Create your application programs with 
just blo^ move and edit' 

Only $739 complete. 

AJS Publishing, Inc. 

P.O. Box 379 

North Hollywood. CA 91603 
(800) 992-3383 
(In Calif. 816-985-3383) 

Available at leading software sioies 


BASIC-COBOL-REXX-IMS/MFS 

Powerful editor paints, draws: create I6M/MS/ 
REALIA COBOL scr section/proc div screen 
code $69. Quick/Turtxi BASIC. Rexx screen 
code $49 All attributes inct cursor, beep, se- 
cure. protect, lull, required, min. max. valid 
values. Subroutines to input data IMS/MFS 
code Dil/Dot/MidAilod$99 Shp$5 
Tajeva Software 
6064 Belle Grove Cove S. 

Memphis. TN 38115 
(901)365-4692 

BASIC PROGRAMMING LIBRARY 

More for your money' Over 1 00 ASM rout ines lor 
your compiled basic or OuickBasic progr^ 
Sort, search, windows, menus, gr^ics, file 
handling Z^Print & morel Complele docu- 
mentation & source code No royalties 30 day 
money back guarantee -i- -f- + FreeRamOisk 
if you order from ad" $99 Post paid 
LFS SOFTWARE DESIGN 
P O BOX 23596 
Detroit. Ml 48223 
(313)537-4445 

MODULA-2 

REPERTOIRE isthe largest and most widely used 
M2 library in the world Includes extensive low- 
level. user interlace, and ultra-sophisticated 
database tools suitable for use with bit maps, 
text, lists, struct records, etc Full source includ- 
ed. $89 Complete manual available on tree 
demo disks MC/VISA/AMEX/PO/COD 
PMI 

4536SE50lh 
Poflland. OR 97206 
(503)777-8844 


Can or write for our FREE comprehensrve 
buyers guide containing hundreds of lan- 
guages. utilities and books speaficairy lor 
IBM personal computers and compatibles 
We re the world's leading independent dealer 
ol programmer's developmeni tools because 
we provide sound advice, low discount 
pnces. last delivery. FREE domestic shipping 
and no hidden charges 

Programmer’s Connection 

800-338-1166 USA 

7249 Whipple Ave NW 
No Canton, Ohio 44720 
21MS4-3781 OH & AK (Collect) 
800-225-11M Canada 
1102406879 Telex 
g1E494-S7i1 Inlemalional 
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BRIOGEWORKS! FOR 1-2-3 

Bridge the gap between Lotus 1 -2-3 and BASIC. 
Pascal. dBASE. communications or other appli- 
cations. READ data from and WRITE dir^ly 
INTO NAMED RANGES in 1-2-3 or Symphony 
work sheet files No PRN or DIF files Not copy 
protected Integrate into your applications with- 
out royalty For Lotus 1-2-3 and Symphony on 
IBM-F^AT/COMP $59.95Alsoavailable; resi- 
dent version. C tools. BASIC subroutines 
GreyMalter Intemafional Inc 
1(X)No Country Road /Bldg 6 
Setaukel. NY 11733 
516-689-7682 


PROGRAMMERS 

TOOLS 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows file sharing and 
redirection through DOS functions $99 
NETBIOS ROUTINES allows access to low-level 
network functions. Name, session & datagram 
routines Wait and no-wait options. $199 NET- 
WORK MASTER provides access to Netware in- 
ternal functions Complete control ot your net- 
work from your compiled programs. $299. 

Starlight Software 

2061 Central Street 

Evanston, IL 60201 

(312) 864-9370 

XMEM-forgetyour640KllmH! 

XMEM allowsMiaosoft C prograrrvners to store 
aid manipulate data in the extended memory of 
their AT/XT-286/PS2 systems under DOS 
Libraries for all tour memory modelsare provid- 
ed Features include dynamic memory alloca- 
tion. fast data access and compatibility with 
Microsoft C 4 0 memory allocation functions 
$320 only 
BAZAR Systems 
Posttach 1041. A'1041 Vienna 
Austria, Europe011431/65674770 

TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM 
Builds Complete, working ^ications You 
give it spec's, it writes error-free code 
’Indexed Data Bases * Multiple Screens 

‘Report Generator * Menu Generator 

‘Contex-SensHelp ’Global Searching 

EasytoUse Price$200 00 Visa/MC.ck.MO 
AEF 

P.O Box 928 
Katy. TX 77492 
(713)391-8570 


PUBLIC DOMAIN 


IBM SOFTWARE {1.50 DISK 

We have over 950 disks full Of the latest versions 
ol shareware and public domain software (or the 
PC Buyfor$1.50perdisk(nomin)orrenttor85 
cents a disk (50 disk min. with $1 per disk de- 
posit) Fast delivery. COD available Writeorcall 
for complete catalog 
Genesis Systems 
894 N Garey Ave . Suite 208 
Pomona, CA91767 
(714)623-2468 

PUBLIC DOMAIN 

Public Domain and user supported sottviere lor 
IBM and compatibles 

• Get more for the buck! 

• 100's of dl^ and 1000's ot programs. 

•Low as $1 25 per FULL disk 

• Send $1 tor directory disk set 
Visa/MC accepted 

US/PO LIBRARY 
226 N Main 
Clinton. TN 37716 
615-457-2130 

V ’ 
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$3.00 SOFTWARE FOR IBM PC 

Hundreds to choose Irom. wordprocessors. data 
bases, spreadsheets, assorted games for all 
ages, communications, business, music, ait. 
programming language and useful utilities tor 
makingyourcompulereasier to learn Mostpro- 
gramshavedocumenialiononthedisK Writefor 
your FREE catalog today' 

BEST BITS & BYTES 
P.O. Box S332. Dept M 
North Hollywood. CA91616 



Call 1-8a0-S43-S084 for FREE catalofll 
IBM PC ScTtoM* Ci*i. li J il 
Onir i3 Pul : 

Om IIMtiogrannpac*adtog«tP«onOa>«li«», 
•acttaaMt* •ualiMalcranlr S3 71 ’ Caataq 
liKritai a witft ranga et »|fpaa d pregrama, iwtuAig 
Panonal Faiarca. ftogrammng Lat^uagw. Accouraing. 
Oairvt. iMaaa Id Odi. Scraan, aral P i n id, Letua 
i*e>k»tiada.48aM progtain Ntaa oodaatad on iPa 
daka PMadidOfiMaMarCard. Vaa.orOOO 


Paoplt'l Clwlca 

P.O.Boi3Ml WaraariloakBa,CA310«f 
1400-S43-SOM« 
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••l-eOO-262-6053** 

IBM P D.& User Supported software, as low as 
$1 .50 per diskette!!! It you are curious or a long 
lime user, call our 24 hour order line and ask tor a 
tree catalogue The newest and best, all types, 
from accounting to word processing. Call NOW 
(MS 601 -428-5722} 

SOFTWARE CAFE 
1125 West lOlh St. 

Laurel. MS 39442 
1-800-262-6053 24 hrs 


REAL ESTATE 


l>nOPERTYMANAGEMEPrr 

Comprehensive program lor managing residen- 
tial and commercial properties Many manage- 
ment reports including operating statement, de- 
linquent rent, lease expiration and trarrsaction 
register report Provide check writing, check 
reconciliation, posting of late lees, recurring 
exper^ses— $395 Investment Analysis— $245 
YARD) SYSTEMS. INC 
930 Laguna Street 
S^ta Barbara. CA 93101 
805-966-3666 

MANAGEMENT &AMALYSIS 

* "Real Properly Management" $395/$595 for 

residential & commercial propertie and other 

bkkp’g Flags delinq't tenants; prints budgets. 

checks, invoices & 1099S. No retyping of 

recurring data * "Real Analyzer " $195. when 

deciding, buy/sell, exchange, or refi 30 DAY 

MONEY BACK 

REAL-COMP INC 

PO Box 1263 

Cupertino. CA95015 

(408)996-1160 


PROPERTY NANA6EMENT SOFTWARE 

For IBM/PC trid PC Companofes 

f%ti WE STAND BEHIND 
9^va.W Qyj, product 
< S 0«y Monev Bka G«drantee i son manual on PsN 

• W<aisoo(it'ademo<MkS3 00loc(Mrposlage& 
nandimg • Will hanoit ug to 30 orogatties lOOC 
untsaactKhardddkcamoatiMt • incwDOdtes &L 
(or Audit Trait • Aacerved Rents • Late Rents • 
Percent N Return on investment • income Totals'* 
Eipensa'incomc Prwwouts • Rent Payments • Late 
Cnarges • Utikues • Mortgage • Taies • insurance 

• Capital Espendrtures • Pro<iVLi»$ Sutement • 
VKint urats • 40 User Dehngd Categories • and a 
•eaWi ol olTiars 

Operates on 64K or more 00 CDAimn dispav and 
printer • ChackSlar Crieck Writing System a'Se 
aviitaDte tor tOS 00 • vou may place orde* no« or 
send tor more detailed mlorntatNin 

(718) 454-9833 
CompuStar 

tOr-OZ Reeseviiie Atemje* St Atpans Nv iut2 

cwci£7g»owHeADEW»mvTcecAwo 


COMPLETE PROPERTY MGR II 

Auditor Approved Integrated General Ledger 
Accounts T^able. Aged Receivables. Tenant & 
Property Data Base. Report Generator and al I the 
necessary audit traits not usually found CPMII 
has die power of $25(X) programs tor onfy $795 
Easy to use plus 30 day guarantee' Demo 
Avail^le 

iSOLUTIONS! PUBLISHING INC 
8016 Plainfield Road 
Cincinnati. OH 45236 
(513)891-6145 

$$ INVESTMENT ANALYSIS SS 

No one makes analyzing income producing 
property easier (tree demo) with such price per- 
formance comlort al $1 70 Stand alone, fully 
compiled, loan amort and deprec schedules. 
1986 tax changes, custom features Cash flow 
and detailed sale analyses uncover buy/tiold 
sell/relin /exch. decision insights 
The SOFT ESTATE 
FiveVillaVerdeDr. Suite 110 
Buffalo Grove. IL 60089 
•'(312) 259-6301" 


COMPLETE REAL ESTATE 
INVESTOR 

Complete Property Analysis PLUS Creative 
Finvicing Rep^. Proformas. Amortizations. 
Depreciation. Year-by-year Analysis, etc result 
in huge positive cash flow in Real Estate Easy 
to use & 30 day guarantee' $495 w/Tulorial 
Demo available 

•SOLUTIONS' PUBLISHING INC 
8016Plain1ieldRd 
Cincinnati. OH 45236 
(513)891-6145 

HOMEWORKS'* $40 

Home-Buyers, realtors, lawyers, bankers; Com- 
pute mortgage, payments and totals, any pay- 
ment period, balloons too! DETERMINE $$$ 
YOU CAN BORROW Print detailed amortization 
schedules and yearly totals Name & save cases; 
simple case management Full screen, windows, 
help, last 256K. color/mono. 30 day Sback 
guar^itee $40 + $5 sh chk/ViSA/MC 
KEEP IT SIMPLE SOFTWARE. INC 
560 Fifth Avenue 
New York. NY 10036 
800-543-KISS 212-764-KlSS 


MORTGAGE LOAN CALCULATOR 

Quality buyers by loan type, income. Mo pay. or 
home purchase Enter one item, calculates the 
others (rius taxes, dovm pay. PMI/MIP. ex- 
penses. points, clos costs, cash required. Do 
what if with rate. term. debt. etc. print qualilying 
and counseling reports with amortiotion sched- 
ules. Price: $165. demo avail $15 
HMS Computer Company 
2401 Pilot Knob Road. #108 
Mendota Heights. MN 55120 
(612)452-5928 

INVESTMENT ANALYSIS 

Analyze and forecast cash tlow lor any irrvesl- 
menl property or development, resid^ial or 
commercial As many loans, leases, expenses 
and years as you want NPV. IRR and FMRR be- 
fore and after tax Fast What-its' Sensitivity and 
Risk Analysis All tor $595 Partnerships/ 
Graph ics/Monthiy also available 
Derno & 30 day money-back 
Analytic Associates 
4817Browndeer #203 
Rolling Hills Estates, CA 90274 
213-541 0418 

PROPERTY MANAGEMENT 

Since 1 978 over 6.500 users ot our software have 

found it comprehensive, flexible and easy to use 

We otter systems to manage the loliowing types 

ot properties COMMERClAL/RESfDENTIAl; 

CONDOMINIUM/ HOME OWNERS ASSOC / 

MINISTORAGEFACiLITIES 

For more into andsampiepnntoutscalt 

REALTY AUTOMATION.INC 

2539Saleroso 

Rowland Heights. CA 91 748 

818-913-1244 

DEED DESCRIPTION ANALYZER 

Fast and simple plotting ot maps from deed de- 
scriptions Map plotted to scale on graphic 
screen or printer Computes area and detects er 
rors Includes comprehensive tutorial by a pro- 
fessional surveyor Very handy for realtors, law- 
yers & investors Free amortization program 
$49 95MCA7ISA/CK 
Greenbrier Graphics. Inc 
PO Box 724 
Rainelle.WV 25962 
304-438-8157 


RELIGION 


POWERCHURCHPLUS!" 

Fast, friendly, reliable church administration 
system Full fund accounting, mailing lists, 
membership, contributions, at^dance. word 
processing, acets payable, payroll, multi-user 
support, and much more - all lor $495 complete 
Uses up-to-date software technology Unitd ca- 
pacity FREE demo version Call lod^ 

CHURCH 

SOFTWARE 

FI SOFTWARE 
PO Box 3096 
Beverly Hills. CA 90212 
(213)854-0865 


PARISH DATA SYSTEM-* 

Comprehensive census/contribution progr^ 
Easy to operate, menu driven Family, member, 
financial info & reports tutly integrated Selec- 
tive lists, labels, coniribution/tuition state- 
ments, personalized letters User can create own 
reports, letters Other church programs avail- 
able Over 1600 users Free info 
Parish Data Systems. Inc 
3140 North5tst Avenue 
Phoenix, Arizona 85031 
(602)247-3341 

MEMBERSHIP MIRACLE '* 

Church mgt system wiith membership, contri- 
butions. word processing, mailing & fund drive 
support On-line help $35 lor shareware soft- 
ware & User manual or disk $1 99 to register tor 
support. User & Ret manuals & upgrade no- 
tices Source code $50 addi iBM-XT/equiv 
Free tutorial 
Elegant Solutions. Inc. 

2507 E ShorewoodBivd Suite 300 
Milwaukee. Wisconsin 5321 1 
(414)332-0774 


SALES 

MARKETING 


FOLLOW-UP 

Software for Salespeople 


Manag* your tala* aettvttlaa wtth 
FCXLOW-UP. TracK proapad* by 
araa, dollar*, product*, •alatparson 
or any of 22 othar antry flalda. Faat 
& aaay to uaa wtth on-llna halp al 
avary point. Now In dally u*a by 
bualnaaaa* of all typa* & aiza*. 

■ Ramtr>d* you whan to call 

* Kaap* hWory of pravlou* call* 

” Kaap* Appointmant Calandars 

• Kaap* track of othar thing* to do 
" Prtnt* a wida rang# o( rapott* 

■ Print* Mailing Labala 

* Intarfacaa to your Word Procaaaor 
& M Jl Marga lattar* 

■ On acraan Talamarttating to a 
group of namaa that you aalact 

* Providaa datallad aalaa foraeaat*. 

• Import* data from ASCII fliaa 

• Trantfar* & marga* data batwaan 
computar* uaing Fpllow-Up 

• Ha* •avaral dal* ttald* that you 
can dafin* for your birvlnata 

* Oaalgnad for u»* by aalaapaepl*. 
net computar axpartt. 

$179.95 



Clavaland, Oh441i4 
800-420-6457 
In Ohio (216) 568-5766 


Software 
Security begins 
on following page 
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SECURITY 




With our Copy Protection 
Products. They really work 
and do not burden tne 
honest user. . . 

For Disk Secnrity 
High Level Security 

• PADLOCK U DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
For Hard Disk Protection 

• HDCOPY 
Low Level Security 

Usrr JvliiLiMr Pratrrtm 

• PC-PADLOCK 

The nwfcet t* HUed with copy 
pratoction products which burden 
the user or limply don't work We 
have over 2500 saHsAed software 
firms utilizing our syMrnis. The 
high-level fingerpeint has not required 
an update in over 2 years. 

Why should your valuable data or 
useful software program become 
available in the PubUc Domain? 

Cllotwritefc. 
more informatlMt. 

GLENCO 

ENGINEERING INC. 

rnt SorrtMar wOvS'*' 

3920 Ridge. Arlington Hts . IL 60004 
<3121392-2492 Telei 493-7109 
CMCLE 7U ON REAOCR SERVICE CAM) 


MAILSAFE' 


A software implemerttation of the RSA 
public key cryptosystem for MS-DOS. 

• Secure Messaging wipiout secret shanng 

• User hey generatton 

• RSA Oignai Signature'* - User/iiie autnentiealton 
. RSA Oigiiai Envelope’* secure data pnvacy 

. Local Me encryption 

• ConfiguraMn features tor most E-MAA Systems 

• OEM versions avMabie for DOS ar>e UNIX 

S2S0 per copy Quantity ducounts Spaoai 
pTKet tw government arid education markets 
The RSA pubbe-kay crypto system « protected 
by US patent 4,405.829 

CAU ROR WtmOOUGTOtiY ofntl 

RSA DATA SECURITY, INC. 

10 Twin 0(A)hin Drive • Redwood City. CA 94065 

415/595-4782 
cRicuw70NREiijDPr»v»cr6Be 


ADVANCED 
COPY PROTEaiON 

Free D«mo DisksHe 


The world's leading software 
manufacturers depend on 
Sof^uard copy protection 
systems. 

Now Sof^uard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM-PC. And it's invisible to 
your end-users! 

• Hard disk support with 
install/uninstall. 

• No special media required. 

• No source code changes. 

• Stops all copybusters. 

MacIniMfth Copy Protection also available 

S@fK]UN^ 

Systems Incorporated 
2840 Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
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EVERLOCK 
COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength It features 

> no need for damaged media or 1/0 plugs 

• supports all Hard & Floppy disk formats 

• tile-server rtetworks supported 

• variable number of installs (0-99) 

> create demos with remote unlock option 

• allows protected upgrades by modem. 68S 
$195 Starter Kit or $495 with NO meter 
counts Free info & demo disk available 

@ Az-Tech Software, Inc. 

305 East Franklin 
Richmond. MO 64085 

(800) 227-0644. . .(816) 776-2700 
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BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security Rapid decryp- 
tion algorithms Reliable/small port transparent 
security device PARALLEL or SERIAL port 
Countdown and timeout options also available 
K£Y-L0K~ secufityal about !«BIT-L0CKcost. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Litlleion. CO 80120 
(303) 922-6410 or 798-7683 


HANDS OFF 


HANDS OFF THE PROGRAM 
is an all software, privilege based, 
system security utility protecting 
up to 94 individual ueers. 

HANDS OFF features; 

• SyMm Boot Cormi 

• CMa Encryption 

Herd Di* Lock/Form« PrcMCI 
Accen Reporting 


• S y wn A 
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> DOS V2D Or Higher On IBM 
PC XT. AT And KlOW CompMOtM 
Price ISeaMdd SaTS^hipping. Check. 
Money Ordw. VISA. MC eccepled. 
n eiMen N edd m sMet Mx. 

Syileme ConwKng Inc. • 412-963-1624 
Box 111209 PHlibu^. PA 152360009 
CWICLE 707 ON KADER SERVICE CARO 


SHAREWARE 

SAVE 90%ON SOFTWARE! 

Shareware programs cotnpare favorably to com- 
mercial programs costing $200 and up! EZ 
Forms. Homebase. PC Key Draw. PC Outline. 
PC General Ledger, over 170 others to choose 
trom. all for $6.95 or less per disk! Money-back 
guarantee IBM. PC, XT. AT. jr. or compatibles 
Send today for FREE catalog 
SHAREWARE EXPRESS 
32302 Camino Capistrano. Suite 204 W 
P 0 80x219 

San Juan C^istrano. CA 92693-0219 


STATISTICS 


BELIEVE IT! 


StalPocGokf withltw 
Forecast Plitt”- Option Is Itw Most 
Poweilul StatisHcal Analysis and 
Forecosllng Pockoge Available 
lorlheMIcfocomputer 

FREE Comprehensive Brochure: 

1 - 800 - 328-4907 

mONICX ASSOOATES. INC. 

6500 Nlcolwf Av« S . MnrreapOlli li4N 56423 

(612) 666-9022 

CmCLE 771 ON fCADER SERVICE CARO 


SIGSTAT 

SIGSTAT includes over 70 programs ol the BMO 
statistical series, plus many advanced new fea- 
tures Mainframe capacity (up to 80 var.) for 
uni— (e g.. ANOVA. regression) -i- multivar- 
(eg., canonical, factor.) analyses, lime- 
series. multidim scaling, crosstab, plots, g/cand 
more 8087 support opt.256K. DOS. $595 
SIGNIFICANT STATISTICS 
3336 N. Canyon Road 
Provo. UT 84604 
(801)377-4860 


STATISTICS 


STATISTIX 

A powerful yet incredibly easy-to- 
use statistical system. Outperforms 
programs costing much more. 
Flexible data management and 
transformations, mutt, regression, 
ANOVA. most standard parametric 
and non-parametric tests, p-values, 
plots, histograms and many others. 
SATISFACTION GUARANTEED! 

••ad S3 fox d—o dlak (XM enly) 
•F>C!MS-DOS-SieS 
- AfipN U */«C/<3S - S99 
■ S or mom copMt; 20% ell 
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Pick & Choose for Your PC 

8M0P Statistical Software otters 40 programs 
lor data analysis Butyoucanchooseanycombi- 
nation to suit your needs From sinxile statistics 
»6 plots, to T-tests. ANOVA. ANCOVA step- 
wise regression time series, frequency tables, 
survival analysisand more! Call lor your free cat- 
alog. Harddisk req'd 


STATBTICAL SOFTWARE 

BMOP Statistical Software. Inc 
1440 Sepulveda Blvd 
LosAngeles.CA 90025 
(213)479-7799 

RATS! Version 2.1 
Best selling econometrics program 0LS.2SLS. 
SURE, logit, probil and much more! Forecasting 
with ARIMA. VAR. Exponential smoothing Mod- 
el simulations Supporttordaiiy/weeklydata High 
quality graphics to screen, plotter, printer 
$200-$300 Visa/MC Demo available Call 
VAR Econometrics. Inc 
P O Box 1818 
Evanston. 1160204-1818 
(312)864-8772: (800)822-8038 

NCS$plus-S99 

Easy-lo-use menus & spread sheet Multiplere- 
gression T-tests. ANOVA (up to 10 factors, rep 
measures, covariance). Forecasting Factor, 
cluster. & discriminant analysis Nonparamet- 
rics Cross Tabulation Plots; histograms, box. 
scatter, slemleal Sort Subset. Transforma- 
tions Reads ASCII New grates Pkg $59 
NCSS 

865 East 400 North 
Kaysville.UT 84037 
Phone; 801-546-0445 

THE BASS SYSTEM 

SAS'-like Power on a256A PC! BASSBase runs 
many SAS programs on a 256K 2 floppy PC. 
BASSView gives a true windowing environment 
BASSSfat (in beta test) ands an expanded stat 
pack 'SASaSASInstituteTM BASSBase-$95 
6ASS6as(Wiew-S159 
BASS INSTITUTE INC 
PO Box 349Chapell Hill, NC 27514 
91 9-489-0729 B 6:919-489-9665 (N.8. 1) 
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TAXES 


TERMINAL EMULATION 


AM-TAX 


The fast, way to prepare 
your 1987 income tax return. 
Runs on IBM PC w/256K. 

Supports A-SE,2106,2U9,2210. 
2441,3903.4136.4562.6251,8615 

All forms are cross-referenced. 
Complete tax recalculation in 
an instant. 

IRS-approved printouts for all 
supporting forms & schedules. 
Also supports overlays or prints 
directly onto preprinted forms. 

Only $45 

Integrated state packages for 
NY, NJ, and MO - each 

Check, CO.D, M/C, VISA 

Don’t let the low price fool you. 
AM-Tax can do plenty!! 

AM SOFTWARE 

P.O. Box 25010 
Kansas City. MO 64119 
(816) 241-0014 to order 
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TaxEase™ SYSTEM 

Fedoral & Slate returns on single dish- 
only $89.96 Easy to use. Calculates 
automatically, pworms complex 
"What ir options, prints IRS-approved 
forms. AZ. CA. CO. DC. GA. IL. IN. MA. 
MO. Ml. MN. MO. NC. NJ. NY. OH. OK. 
PA. VA. Wl Requires Lotus 1-2-3 or 
comp spreadsheet VISA/MC $3 8/h 
chg Money bach guarantee 
Professional package available — $99 
Park Technologies. Inc. 

PO Box 1317 
arfton Path. NY 12065 
5167877-5881 or 800/423-3189 outside NY 


TAX PREBARATON SOFTWARE 


CIRCLE 772 ON READER SERVICE CARO 


$24.95 

Money back i1 not pleased. 104QA. 1040EZ. 
1040. A-F. R. SE. 2106. 2119. 2441. 3466. 
3903. 4562. 4684. 5695 Two schedules C. 
Prints submittable forms Easy to use, walks you 
thru the forms. Txbl inc & tax liability displa^ 
Req 1-2-3 or Symphony $24 95 -f $5 s/h CA 
resadd6%(x No cards Spcfy 1-2-3 or Sym on 
order 

MYKRO-KOSIM 
1790-A Lakeside Drive 
Felton. CA 95018 
408-335-7396 



THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


1099 COMPLIANCE MADE EASY 

THE 1 099 REPORTER is a complete package lor 
magnetic media filing of all ICM and 1099 tax 
forms Records, verifies & printsail data, creates 
IRSdiskette. report forms tor payees, permanent 
files lor your records Easy-to-use menu-driven 
format. Fully tested, reliable, economical 
$295 00 complete 

BEAR ROCK SOFTWARE COMPANY 
6069 Enterprise Drive 
Placervllle.CA 95667 
(916)622-4640 

TAX TOOL FOR 1987 

Used by professionals/individuals over 5 years 
expand^ and simplified: tax planning, alert 
checking, itemized deductions sorting, IRS or 
perforated form Fed: $39.95 Fed N.Y7N.J.. 
res & non-res 949 95 PC/XT/AT 320k Forms 
1040. 1 04QA. A. B. C. D. E. R. SE. & others 
MAD Corporation 
57-09 155th Street 
Flushing. NY 11355 
(718) KEY-5038/ChkAaSA/MC/COO 

W2&10990N DISKETTE 

Print torms arxf create IRS-READY diskettes lot 
W2 and 1 099’s Fast data input thru easy to use 
scre«is or import directly from any dBASE tile 
Prints on standard commercial forms $79 
YEAR END SOLUTIONS 
23010 Lake Forrest Drive Suite D109 
Laguna Hills, CA 92653 
714-544-1099 


TERMINAL 

EMULATION 


Temt/Comm Productivity Tool 

Pereline emulates VTIOO. VT52. 06210/211. 
IBM3101 Vidtex and two connections at same 
lime Learn mode lets your PC create autolog- 
ons and other scripts Remote operations, exit 
to DOS while connected, customize your own 
menus and 5 file transfer protocols including 
batch tile transfer Only $69 95 
PEREGRINE DATA SYSTEMS INC 
5365 Baron Drive 
San Jose. CA 95124 
406-356-6105 


Terminal Emulation 

EM220 VT220 and VTK)2 

emulator. Includes file transfer, 
screen scroll back, and many 
other features. 


EM4010 VT220 and Tektronix 
4010/4014 emulator. Features high 
resolution hardcopy and support Tor 
EGA, VGA, and Hercules graphics. 


Diversified Computer Systems, Inc. 
3775 Iris Avenue. Suite IB 
Boulder. Cdomdo 80301 (303)447-9251 

ONCLE n4 ON r^AOCR SERVICE CARO 
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TRAINING 


UTILITIES 


“Training is our 
Middle Name” 

Leam how to use your IBM-PC with ATI's 
inienKlive computer-based training pro- 
grams ATI ha.s been voted best training 
products by the readers of PC World Maga- 
zine three years in a row Products inclu^ 
IBM-PC. Lotus 1-2-3. dBASE lit Plus. 
WordPerfect and over SO others. Prices 
from $4f .95. Call today 

BIAn 

American Training Internationa] 
12638 BeairKC Street 
Lxh Angeles. CA 90066 
1213) 823-1129 (in Calif) 

(8001 42l-4Sr 

CIRCLE SIS ON READER SERVICE CARO 



TRAVEL 


GET THE BEST 
VACATION VALUES 


Menu driven datd base finds 
the best tour values in the 
world. 

From a Himalayas Yak Caravan 
to a Bermuda holiday. 

WORLD->FILE. 

(800) 622-4745 
(212) 901-0109 

□ Best Tours m the World 

□ Best Beaches in the World 

□ SlA m. disk □ 3W in. disk 

$9.95 *$2 00 S/H 

(fetuniM with rout (mt boohn/t thru 

4 Wolld-filr Tt4'f^ 


CIRCLE 407 ON READER SERVICE CARO 


Get megabytes of extra disk space 
wffhouf the expense or effort of installing 
a new hard disk. 

S^ish even lets other software 
(dBASE III. R:ba$e. Paradox, etc.) read or 
ixxlate compressed files while they stay 
eompeetedondiak...withoutany 
software changes! And iTs fast, loo' 
Dstsbases compect up to 90%! 

Text files, etc. reduce up to 60%. 

PC/XT/AT*D0S 2 0 & up*40K resident 
Order today! Just $79 -t- $5 S/H. 


SunDog Software 
Corporation 
(718) 8S5-9141 




264 Court Si. Brooklyn. NY 11231 

|^^mCUS54 ON READER SERVICE CARO J 



WordStar is a great word process- 
ing package. Now you can make it 
easier to use. rnore effective, with 
WordStar/RapidWriter. tt gives 
you 10-15% more speed and effect- 
iveness with WordStar, and up to 
50% fewer errors. Makes WordStar 
a pleasure to use! Just plug in 
and go! 

CALL 

1SII0-U3-83S6 
is Illinois 
1-800-32S-1i50 

CIRCLE 41 SON READER SERVICE CARO 
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UTILITIES 



Hard Disk 
Partitioning 
Software 

Breaks the 
32 MB Barrier... 

EFFORTLESSLY! 


■ For PC-ATs. XTs, and compatibles. 

■ Creates multiple DOS partitions, 
up to 2,046 MB each. 

■ Supports ST4t2, RLL ESDI and 
SCSI controllers. 


$79 


“SpeedStor software makes Installation simple and 
palnless...lts user Interlace Is a Joy to work with.” -pc w££K 


■ Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 

■ The industry standard: over 100,000 units sold. 



Now IrKludes Sp e e d C ache caching soft- 
ware and Disk Drive diagnostics ....FMV 


STORAGE 

DIMENSIONS 


The EMperts In High Capacity PC Storage 


|40a)S9S-2Ma 

901 Umvefsity Aw, 
Los Catos. CA 95030 


cncu 777 ON READER samce CARO 


Ammunition to conquer 
your biggest problems! 



• Th« VirtiMl Eip>nd«d W*mory Manager 
proviOM your EMS applicaitons with up to 
eighi magabytat o( axpandad memory 

• n luma PC/AT auandad memory into 
axpancM memory 

e It turns hard disk storage Mo expanded 
memory 

a It's compatible wRh most EMS applications 
>rtciudir>g 1 -2-3. Symphony, and Reflex 

e Ot*f Sas 95 30<ray money-oec* gueranree 


V-emm" 


CmCLE 779 ON READER SERVICE CARO 


dCOM - Directory Commander 

Unrivaled directory access, one hand runs pro- 
grams&changesdirectoriestromkeypad Hi(le& 
rename directories File handling: copy. move, 
delete, print, withsingle.tagged.orenti redirecto- 
ries Powerful macrokeys. Inlegrated multi- 
window. multi-butter text editor Resizable print 
spooler with hot-key clear Screen saver, more 
$49.95 

DACMicroSystems 
40941 176th Street East 
Lake Los Angeles. CA 93535 
805-264-1700 VISA/MC 


REVOLUTIONARYEGAUnimr 

Tired of tat, tuzzy EGA fonts'^ Your eyes deserve 
FONTEOIT 100% user delined fonts All EGA 
modes Use WS to print 1968 chr on EPSON 
compat PRN No programming necessary Re- 
places ROM set Great for games Req DOS 3.X. 
mouse. $49 -f $3 S & H (NC res add 5% sale 
tax). 

MntssA Micro Systems 
P 0.80x986 
Ml Airy. NC 27030-0986 
(919)786-1485 


ScreenWorfcs -$99 

Complete screen management. 
Best panel editor arxt designer; 
design your most complex saeen 
in 10 minutes. Supports Microsoft, 
Lattice and Turtx) C. Si^ierfast 
screen handler written in as- 
sembler as BIOS extension. 100 
library routines give full control of 
screen, fields, colors arxf 
keyboard. No royalties. 265K, all 
rrKXMtors, PC types. 

MenuWorks'--$40 
Using a PC becomes as easy as 
turning it on: Start up all programs 
from a menu. Customize selection 
screen. Just press hot key or Tab 
and Enter to run. Prompts for input 
if needed. Superslick editor to set 
up menu; easy to change. Fast. 
Full screen windovrs. help. 196K 
color/mono. 


dlrWorks^-SAO jlJU 
Enhancement of PC 
Magazine Editors 
Choice DOS Shell. 

Complete disk man- 
agement made simple; copy, 
erase, renvne, format, all direc- 
tory commands and TONS more 
(e.g. set AT CMOS dock, 
hardcopy of directory, set file date 
and time). Multiple file and direc- 
tory operations. Sort and select 
time, date, and alpha etc. Edit/ 
execute without going to DOS, 
Full screen, pop-ups, help, cus- 
tomizable. fast, easy, powerful. 

All products come with a 30 day 
money back guarantee. Please 
add $5 shipping and handling 
for 1 , and $10 for 2 or more. 
CheckA/ISA/MC. 


KEEP IT SIMPLE SOFTWARE, INC 

580 Fifth Avenue OF NEW YORK 

New York, NY 10036 
800-543-KISS 212-764-KISS 


INC. 

jOf 


CIRCLE 7S0 ON READER SERVICE CARD 


AT’s DON’T NEED 360KB DRIVES 


The 1. 2MB drive has long been known to BEAD but NOT reliably WRITE on 
360KB Hopples. With "fTYATlPC" 1.2MB drivee CAN reliably WRITE 3dOKB Hop- 
ptes saving e slot for a second hard disk or backup tape. **CRYAT2PC* (Not Copy 
Protected) offers the preferable SOFTWARE SOLUTION. 


• NO software or hardware modification 

• A 360K drive is NOT required 

• “CRY AT2K" program resides o n ha rd disk 

• Runs on ^AT end COMPATfflLES i.e. Compaq 
Deakpro 286/386/ItI. ATAT 6300 * . 

HP Vectra. Sperry PCHT. Tandy 3000 
Oaly 979.00 ♦ 94.00 S/H VISA. MC COD. VTS-Mi 
ORDER TOLL FREE 1-90IM2M777 
TELEX EZLINK 62B73069 
Dealer Inquiries Invited 
MICROBRIDGE COMPUTERS 
655 Skyway fl2S • San Carlas. CA 94070 
CA 415-593-0777 • NY 212-334-1855 
CtRCLE S19 ON READER SERVICE CARO 


Turbo Ghostwriter 

TPascal Generator 

B-tree File Mgr-No 64K limit 
Screen Editor/Painter 
Create a Relational 
100% Complete Database 

MC/Visa/COD $289 

Normal Price $450 

ASCII 800-227-7681 

3239 Mill Run, Raleigh, NC 

CIRCLE SS7 ON READER SERVICE CARO 


VCACHEGETSYOURDISK il 

MOVING! 

Hard disk accelerator increases s^ of car- 
tridge and fixed disk operations using memory 
caching to eliminate re^itivediskaccess. Alto- | 

cate up to 1 5 Mb ol extended or expanded memo- 
ry.or SMbotslandardmemorytorcachingdi^ 
data Includes diskette and screen accelerator 
modules. Automatic and transparent after instal- 
lation $49.95 + $3shpg,CAtax 



GOLOENBOWSYSTEMS ' 
2870 Filth Avenue, Suite 201 
SanOiego.CA 92103 
619-298-9349 
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Opt-Tech Sort/Merge 3.0 

Extrem^y fast Sott/Merge program Run as a 
DOS command or CALL as a subrouline Unlim- 
ited fitesizes. mosi languages, datatypes & tile- 
types supported including Btrieve and dBASE II 
& 111 Advanced leatures include record selec- 
lion. record retormatling & much more! Call or 
writetormoreinfo MS-D0SS149ZenixS249 
OpI-Tecti Date Processing 
P.0.BOX678 
Zephyr Cove.NV89448 

(702) 588-3737 

SPEEDUPLOTUS1-2-3! 

Stop wasting time wailing lor your worksheets to 
recalculate Use SPRINT . the 1 2 3 add-in 
cuts recalc lime in hall. It'samaTing Works auto- 
matically We'llsendyoualreelriai package After 
10 days return it at no charge or honor invoice 
Pleasecalltoday S59 + $3s/h 
BIOLOGIC COMPANY 
1 1982 CoverstoneHill Circle. Suite 1622 
Manassas. VA22110 

(703) 368-2949rt:hk.VISA-MC-C0D 

‘ "IBM Uses CP/M A Apple" * 

■The best", "strongly recommended"-PC mag 

• Unilorm copies tiles. reads& writes 
d/recttytoZOOCP/Mdisklormatsonlhe 
PC.XT.AT-byMicroSolutions $59.95 + $3S/H. 

• MatchPoint 1/2 cvd transfers Apple DOS. 
SfjrCMTand ProOOS files to IBM PC.XT. 
AT-$185 4- $3 Sm(inctudes FREE Uniform!) 
Blue Heron 

1108S. Second St. 

Dekalb. lllinoiseOIIS 
(815)758-2355 

I PRO Programmer Tools $99 

I Library subroutines Saves hundreds ol hours in 
programming and debugging No royalities * 
WINDOW LIB * WINDOW LIB w/dENTRY ' 
FIL£S.LIB*BIOSLIB‘DOSLI6 
For programs compiled In ‘BASIC-IBM. MS * 
C-LAT. MS * COeOL-MS. RMF • dBASE-CLIP 
PASCAL-MS. TUR * FORTRAN-MS. RMF 
GLENCO ENGINEERING. INC 
3920RidgeAve 
Arlington Hts.lL 60004 
••*(312)392-2492’” 


BREAK 640K! 

Why buy expensive boards'^VRAM"' gives your 
PC/XT/AT or PS/2 8 megabytes o( metncKy by 
turning disk space Into expanded memory! Use 
extended memory for expanded memory Create 
VERY LARGE worksheets FAST 640K not re- 
quired Use with 1-2-3. Symphony, and other 
EMS programs $49 -f $3sdi 
BIOLOGIC COMPANY 
1 1982 CoverstoneHill Circle. Ste 1622 
Manassas. VA22110 
(703)368-2949/Chk-COD 


TO PLACE YOUR AD 
IN PC Magazine 
Classified M^etplace 
Call (212) 503-5115 


LIMSIM 

Expanded Memory Simulator tor the 266 & 386 
machines Usetheextendedmemoryyoualready 
haveasLotusstyleExpandedMemory PCMaga- 
hne(March 31. 1987) says "Easy to use and well 
documented " $65 ($95 with assembler source) 
plus$5s/h.30daymoneyback guarantee Visa/ 
MC accepted 
Larson Computing 
l556HailordAve #142 
SantaClara.CA95051 
(408)737-0627 

LOW COST PROTECTION FOR 
YOUR CRT! 

Protectyour CRT screen from image burn-in with 
SS! 1 . die automatic RAM resident screen saver 
CRT blanksatter user defined time limit, instantly 
restored at the touch ol a tey Hot-key toggles 
screen on/off DOS 2/3. IK. MGA to VGA 
$19 95 + $3sd).CAadd6.5%.Check.MO.or 
PO PAYS FOR ITSELF! MONEY-BACK GUAR ' 
ORDER NOW! 

KITT SOFTWARE SOLUTIONS 
22tOWilshjreBtvd Suite 71 3. Dept AOS 
Santa Monica. CA 90403 
(213)452-9144 


WORD 

PROCESSING 

ARABIC/HEBREW/GREEK 

Russian and European languages — all in one 
package Supports right-to-left text and on- 
screen loreign characters with vowel points/ 
accents— no hardware modifications required 
Demo: $15 * * s/h$4 Dot m^rix: (9pin/24pin): 
$350 -f $5 sdi. LaserJet + :$500 -f $5 sdi. 
Req512K. graphics. 

GAMMA PRODUCTIONS INC 
710WllshireBlvdSte609 
Santa Monica. CA 90401 
213/394-8622 MC/VISA 

Optical Character Recognition 

Slop retyping PC-OCR' software will convert 
lyp^ or printed pages into editable text files tor 
your word processor Works with HP ScanJet. 
Canon and most other scanners Supplied with 
15 popular fonts User trainable; you car teach 
PC-OCR to read virtually any typ^le. includ- 
ing loreign fonts Proportional text, matrix print- 
er output, xerox copies OK $385 Chk/VISA/MC 
AMEX/COD 
Essex Publishing 
PO Box 391 
Cedar Grove. N.J 07009 
(201)783-6940 

World's Bilingual Word 

DuangJan 1.3. bilingual word processor for 
English and ol these. Armenian, Bengali. Euro/ 
L^in. Greek. Hindi. Khmer. Lao. Russian. Tamil. 
Teiugu. Thai, Viet. ,or create your own lan- 
guage with tont editor $69 -f $4 &/h in US and 
Can ($10 s/h foreign) For IBM compatibles 
with graphics & dot-matrix printer Laser Jetadd 
$49 Demo $5 
MegaChomp (>)mp3ny 
3524 Cottman Avenue 
Philadelphia. PA 19149-1606. U.S.A 
215-331-2748/8138 





THE WORD PROCESSOR 
FOR GLOBAL COMMUNICATION 
Sirriuliarwousty edN muRpto lartguages on 
one line: English, Greek, FiwKh. German, 
Spanish. Hebrew. Italian. Russian. Arabic 
SdeniifK S Graphics. Ideal for legal of- 
fices. embassies. muMnatiortai bigness, 
scienti s ts & englrteers. Otters mathnerge, 
math formulas, camera ready typesetting 
etc. Basic packaga seven languages for 
only $399 

Deafer Inquiries Welcomed. 

Apoilon Engiftaenng. Inc. 

P.O. Box 607 Columbia, MD. 21044 
< 1 -BOO) 822-3327. (30f ) 747-0778 
CWCLE 422 OR READER SCRVICg CARO 


MISCELLANEOUS 

ACCESSORIES 

PROnCT YOURSELF!! 

Ergo-Vision'* 2 radi^iontilter with patented 
nickel mesh protects you from radiation, static, 
and glare Reduces electromagnetic radiation by 
90% -f .etectrostaljcchargeloOandellminates 
glare Anti/Rad/Stat/Gl fitter $99 Anti/Stat/GI 
$39 SAf $3 Chk/COD specify monitor manu- 
facture. model,# 

A6ELS0N COMMUNICATIONS. 

DEPT PCMG 
P 0 Box 1031 

Rockville Centre. N Y 11571 
(516) 766-7782 Free Catalog 


ACCESSORIES 



• 100% Cotton Convos • Breottxsble! 

• Beige w/Grey Trim • Static-Free 

For: Computers and Printers 
IBM. Epson. AT&T. Leading Edge. Compaq 

(800) 826-5761 

In CA: (415)7SQ-1466 
Contemporary ComputerWear 

J320-36th Avenue San Francisco. CA 94122 

ORCLE S27 ON READER SERVICE CAM) 


BAR CODING 


j/- 



BAR CODES 
MADE EASY 



PERCON- E-Z-READER 


FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES \wth PO 
XT*M. AT&T 63007300. TeWdeo 905/ 
955 KiTTWon KT-7F>C. Lr* PCTerm Te*e- 
vxjfo PCSI & DEC VT220 keyboards 
MuRhuser RS 232 rverfaces 

• mvnedLXe tfvpment 

• Free phone suppon 

• 2-year warranty 

• Bar code pmVYg software 
avaaane 

Details or Quesoorrs? Call us 

(503) 344-1189 

. ' w I Itn Aw Eugnv CW 9>«07 
A LEADOl W aAM COM (KAOei fNCmttHMC 


PERCON' 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & AT 

Simple & quick Installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magrretlc stripe encoders 
Units for other computers & terminals 
GSA approved 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone; 415-856-6833 
TiMx: (Graptmet) 371-9097 TPS PLA 
FAX: 415-656-3843 
ORCLE 717 ON READER SERVICE CARD 
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BAR CODING 


LABELING SOFTWARE 




For DOT MATRIX and Laser Printers 
(Epson/IBM/OkIdata and LaserJet) 

• Labels for bins, shelves, inventory • Any size label 

• Flexible format • Big text readable up to 50 ft. 

• Bar Codes: I 2 of 5. UPC/EAN. MIL-STD. AIAG. Code 39 

• Color Options • Reversals • Auto-Incrementing 

• File input • Fast • Label above printed with S279 Program 

• Other bar code programs from S49 

& BAR CODE 
READERS 

PC/XT/AT and PS/2 

• Attaches as 2nd Keyboard 

• No software changes 

• Rugged Metal Pen 

• Reads I 2 of 5. UPC/EAN, 
Codabar. Code 39, etc 

R$-232 & PS/2 model $399 
PC/XT/AI Internal 
or External $3dS 

30 Day Money Back 
Guarantee! 


DATA SOLUTIONS CIRCLE 713 ON READER SERVICE CARO 
417-A Ingallt Slr*«1. Santa Cruz. California 95060 

408/458-9938 




BAR CODE— UBEL PRINTING 

THE LABEL MAKER” prints Oar codes. OCR-A 
like and large characters from data entered at 
ke^rd or from disk files Create and save 
unique printing formats and record layouts Per- 
forms record add. change, delete, sort and select 
ondtsknies A l LASELMAKER” prints AIAG 
shipping/parts identification labels required by 
Auto Mftrs Requires IBM PC or work-alike 
TJ SOFTWARE INC 
P O Box 2044 
Arlington Heights. IL 60006 
(312)364-1065 


WHY PAY MORE $7-$95 

Bar Code Printing Software for PC. XT. AT, & 
Comp w/printers w/Epson-IBM graphics em- 
ulation Universal Bar Code Generator $45 
(Works with almost any programj.Test disk $7 
Small labels, large labels. Logmars. AIAG. 
dBASE, & subr for Basic. Compilers. WP. Data 
Mgmt . etc $2S-$95 Bar Code readers 
$195-$39S 
GORDON COMPANY 
20210 Laceyland 
Katy. Texas 77449 
713-578-5522 



BARCODE PRINTING SOFTWARE 

PrintBar II isa unique and powerful memory res- 
ident program that prints code 39. 2 of 5 and 
UPC barcodes on Epson. IBM graphics and 
LaserJet printers Print directly from any pro- 
gram including dBASE III. clipper. Lotus. 
Wordstar, without copying data to special print 
files. Superb documentation $295 PC compat- 
ible bar code readers $395 


III! 


PrinlBar II 

[ »XR COPE PRWTINO SOfTW/WE 


BEAR ROCK SOFTWARE CO. 
6069 Enterprise Drive 
Plac8rville.CA 95667 
(916)622-4640 


BOOKS 


COMPUTER BOOK CATALOG 

Books tor all computer users-Professional. 
Technical & Reference Books Send $2.00 tor 
this BIG Book Catalog Today and receive $6.00 
(rfl your first book purchase BORLAND- 
OSBORNE RELEASES Order Now! Advanced 
Turbo C-S22 95. Using Turbo C-19.95. Using 
Retlex-$21 95. Using Sprint-$21 95 Add $3.00 
s/h per book. V1SA/MC 
MEDIA PUBLICATIONS 
2164P10tdMiddlerieldW3y 
Mountain View, CA 94043 
PHONE ORDERS: M-F (PST)aAM-5PM 
(415)968-3600 


BOOKS 


dBASE III PLUS in ENGLISH I 

WOW! Solves the dBASE puzzle in a hurry A 
proven winner packed lull of programs arid a 
complete explanation of the dBASE commands. 
Write your FIRST PROGRAM IN ONE HOUR 
using real world examples A 400 page teaching 
guide used in colleges, government training 
centers, and computer schools across the coun- 
try MCAhSA/COO$19.95 + $2.00SrH. 
ENGLISH I COMPUTER TUTORIALS. INC. 

161 7 NORTH TROY DEPT M 
CHICAGO. ILLINOIS 60647 
»(312)489-1588« 


BUSINESS 

OPPORTUNITIES 

EARN EXTRA $$$$ AT HOME 

Receive needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment. Our database provides low cost/risk ap- 
proach to introduce home programmers and 
companies needing programming help. Send 
now lor complete into package and ^icaiion 
Only cost isa low. one-lime application tee 
HOME PROGRAMMERS. INC 
PO. BOX243-N18 
El Segundo.CA 90245-0243 


CATALOGUES 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't Just sell 
PCjr products, we design them. 
•Speed Up Products 
•Pseudo DMA Cartridges 
•Second Flopp> Disk Dnves 
•3V« Disk Drives 
•PCjr Optical Mice 
•Monitor Adapters for PC's 
•Parallel Pnnier Pom 
•Full Size Keyboards 
•Speech AliachrrKnts 
•Joysticks. Cables. &. Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 

PC Enterprises 
"The jrProducis Group" 

Box 292. Bolmar, NJ Q7719 
(201) 280-0025 (800) 922-PCJA 
CWCLg 719 ON BEAOER SERVlCe CAWO 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


PC MAGAZINE ■ JANUARY 2 6. lAStl 








FOR MORE ISFORMATIOS OR TO PEACE YOCR AD CALL 212 502-5115 



DATA 

CONVERSION 


DISK CONVERSION 


DISKETTE COPY 
SERVICE 


INSMESrOVI 
COHPUTEIS 


DATA 


Full repiacemeni of hardware, media, 
purchased software. As low as $39 
yearty. Covers hre. theft power surpes. 
other accidents. Call for Information 
or immediate coverage. 

1 -800-848-3469 e 

SAFEWARE, The Insurance Agency Inc 
2929 N. High Street P.O. Box 022 11 
Cofumhus, OH 43202 
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CONVERSION 

SERVICES 


SAFEWARE 

Insure your computer Sateeare provides lull 
replacement of hardware, media, and pur- 
chased software As little as $39 a year provides 
comprehensive coverage With our blanket 
coverage, no lists of equipment are needed 
One phone call does it all! Call Sam lo 10pm EST 
(Sal 9 to 5) 

SAFEWARE. THE INSURANCE AGENCY INC 
2929N HighStreet.PO Box02211 
Columbus. OH 49202 

(614) 262-0559 (OH); (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The "all risk" Personal Computer Policy from 
DSI includes essential coverages not available 
with other policies; protection against loss ol 
data (even horn accidental erasure), loss of cus- 
tom programs, and fraud AslowasS3Spefyear 
Covera^ can be bound by telephone. 9 lo 4 
Mountain Time 
DATA SECURITY INSURANCE 
4800 Riverbend Road. PO Box 9003 
Boulder. CO 60301 
003)442-0900.(600)622-0901 


Over 1000 formats 
Quick turnaround 
Professional staff 

word processors 
databases 
spreadsheets 
disk to disk 
tape to disk 
opticai scanning 

H data entry 
mailing lists | 


Computer Systems Services 
5 east 16th street 
new york, n.y 10003 

(212) 463-7511 


tapetofloppy 
floppyToTape 
Tape Duplication 

FLOPPY TO MICROFICHE 
LASER PRINTING 
SLIDE GRAPHICS 


I 800 422 9622 

(In OK: DIB 254 06221 


IKHNIUl nOeUMMIM 
S(IIVKB,ISC 

lUtUSItlSISIHfl 

muKOirtiu-itoi 


ii'ifiVlidfl 


100% CERTIFIED 
BULK DISKS 


america s leaders in 
data conversion 


TAPE/DiSK 
CONVERSIONS^ 


Conversion services to or from 
over 1(X)0 computer systems; 

• Magtapes • Mini Computers 

• Microcomputers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LBADERS 


PIVAR 

COMPUTER SERVICES, Inc. 


(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove. IL 60069 

CIRCLE 7M ON READER SERVICE CARO 


CIRCLE 7M ON READER SERVICE CARO 


sva" ds/dd 59 ' 
3V2" ds/dd 1.19 
sva" ds/hd 1.59 


Price based on quentKy of 300 
mdudee sleeves, labels end tabs. 


800-222-0490 


in NJ 201-462-7628 


• 24 Hour Shipment • 

MEGASofI 


COMPUTER 

SERVICES 


DISK CONVERSION 

We are the oldest and most versali le conversion 
company in the country We ll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor Over 20 billion characters con- 
verted since 1979 Optical scvining available 
We provide the excellence you expect Text ac- 
curacy guaranteed tor disk conversions 
TEXT SCIENCES CORPORATION 
5430 San Fernartdo Rd 
Glendale. CA91203 
(818)247-0792 


CHANGING WORD PROCESSORS? 

Media transfer to or from: 

IBM. XEROX. DEC. WANG. 

LANIER, CPT.CT.MICOM.NBI. 

WORDSTAR. WORDPERFECT, MSAVRD, DW3. 
MULTIMATE. SAMNA. MASH. OCA 
eeeFREE TEST CONVERSION* *#* 
Conversion Specialists 
531 Main St. Suite 635 
El Segundo.CA 92045 
(213)545-6551 •(213)322-6319 


DUPE IT 


COMPLCTE CMSK 
DUPLICATIOM 
SERVICCt AND 
EQUIPMENT SALES 

LAIELING • PXCKAGWC 
DISTRieUTION 

HIGHEST OUAIITV - FAST TURNAROUM 
WE SELL MOUNTAIN COMPUTER 
DUPLICATION EQUIPMENT 
WITH CAPAeAlTIES Of DUPLICATING 
TOO to TOOOODISKSAMGNTH 

FORMATS 
UNUMITED INC? 

FLORAL PARK NEW YORK 
1ST«) Ot-ASOe • • (MO) MS Met 
FAX |S1«)4M-4MS 


ONCLE S7a ON NEAOCR SCRVICe CARO 


•• ‘REPAIR PRICING* •* 

•IBMPC/XTsyslemboard* $49 95 

•iBMAdapterBoards* $34 95 

•CompaqSystemBoards ‘CALL 

• Compaq Power Supplies-poftable dp $69- $79 

• Print Heads Rebuilt (all models) from $59 00 

•AllMaiorBrandsServiced calHorList 

•90 day warranty/* bios not included. 
Computer Hardware Services 

115 Sweet SI 
Soulhl^.TX 76092 
••••(817)481-5445**“ 


DISK/TAPE/OPnCAL SCANNING 

• 33c per page typewritten text to disk in ASCII 
WP lormats available on request 

• Scan Typeset text- 6 to 24pt low rates 

• Disk Convert Irom IBM. WANG. XEROX, 
MACINTOSH 4- 1000 other formats (bi-di- 
rectional) 

• Tape conversions (800. 1600. 3200. 6250 
BPI) 

• (iuick turnaround — (XialityGuraranleed 
1st RUN Computer Services 

1261 Broadway Suite 508 
New York. NY 10001 
(212)779-0800 


DISKETTE COPY 
SERVICE 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


fa 





CLASSIFIED 






THE SHOWCASE FOR PRODUCTS ASD SERVICES IN THE MS DOS MARKET 




MAILING LISTS 

FREE CATALOG 

Over 2 million names on 75 owner/user lists: 

IBM. Apple, mini sites, resellers, stores. VAfl's. 

chains, mail order dealers, educational. Unix. 

Pascal. Cobol, Lotus. dBase, modem, investor. 

publications, clt^. Catl/Write tor free catalog 

Note: We do not sell hardware or software. 

TARGETED MARKETING INC. • irv Brechrrer 

BOX5125-P 

Ridgewood. NJ 0745t 

800-323-8287 

In N,J.. 201-445-7196 


NETWORKING 


386 MULTIUSER SPECIALISTS 


PC-MOS UMS 386 power to turn Inexpensive 
CRT terminate Into a true multiueer eyetem. 

Run existing DOS eoftware • Share ditke and printers 


WYSE 386 from $2995 
and Televideo 386 OTI 386 from $2795 


Completely configured systems • Up to 25 users 


201 

222-6363 






THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


SUPPLIES 


VataTrust 


Wttiwood A*«.. 
Long Branch, Nj 

orrao 


CIRCLE sr« OW READEH S£BV>CE CAWD 


Long Life Laser Cartridge Recharge 


LASTS 30-50% LONGER! 

FACTORY LIKE METHOD-NO HOLES CUT I 

For Appio, H.P. A 25 moro using Csnon EP Engines. 

100% Monoy Back Guarantaa In writing! 

SEND $36.50 +$3 0oaH Texos Toner Cartridge Co. 
\AWi Eadi Cartidge To; 1 f 406 4udaia Road, SuAe #4740 Mtas, Texas 75M3 
(214) 475-5006 

ORCLE no ON READER SERVICE CARO 


$SEll IIS rout EMPTY 
TONEI CIIITIID6ES $10 


m 


CIRCLE 71 1 ON READER SERVICE CARO 




SOFTWARE PACKAGING 
To Meet Your Needs 



CIRCLE «4 ON READER SERVICE CAM 

Glenco Development Systems offers several choices to help you 
with your software packaging Our produa line includes doth 
and vinyl binders/portfolios for your users manual ^d program 
diskette. The birxJers can be saeened with your company logo to 
add that extra personal touch. The final product is an organized, 
eye-catching presentation that your efforts deserve. 

In addition to packaging. Glerico Development Systems offers a 
wide varies of services. ir>cluding finished produa assembly, to 
help get^xjr software products to market Typesetting of marxials 
can be as easy as sending an ASCII file. Ouplication arxf labet 
affixing as well as produa assembly/shrink wrap are readily avail- 
able. Please consult us with your specific needs. 

3920 Ridge Avenue 
Arllngion Hts,. IL 60004 
, 13121392-2492 


Later Toner Cartridges 

Factory new toner cartridges tor HP LaserJet '* . 
Apple LaserWriter ** . QMS. Canon, and Corona 
laser printers. Guaranteed! 

Black 189,95 

Blue $14995 

Visa, MC. COD. and PO's accepted 
Laser Express'" Inc 
1685KnollwoodDr Suite642 
Mobile. AL 36609 
1-205-661-1855 

. 1-800-553-0270 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


PC Magazine ClassifEed 
Marketplace 

the ultimate target market! 


The brand specifiers who read PC 
Magazine don't have the time to shop 
amund, their only concern is getting 
what they need a.s quickly as possible. 

They’ll DIRECT their attention 
to K Magazine Classified 
Marketplve 

For them PC Magazine Classified 
Marketplace’s Direct-Response/ 
Display Ad format represenus a fasL 
easy and cost effective method of 
product acquisition. They know it 
will have the products they need and 
the information they want regarding 
price, volume discounLs, specifica 
tions and delivery. 

tf you think that your business can 
benefit from the 500.000 brand 
specifiers who read PC Magazine . . . 
YOU'RE RIGHT! 

So take DIRECT action and 
call (212) 503-5115 
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Buffalo Products 

218 

690 

Data Manager 

Integrated Market- 

234 


Data Net 1551 
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242 
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Expandable Print 
Sharer PI210 

Black Box Corp. 
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Giltronix EZ 
Queue 3326 

Giltronix Inc. 
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LaserBoard 

Digital Products 
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220 
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236 
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Quadram Corp. 
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Digital Products 
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MS-10SP 
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PrintDirector Jr. 

Digital Products 

Inc. 
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Print Master 71 OF Bay Technical 

214 



Associates Inc. 
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Serial Expansion 
PI212 

Black Box Corp. 

216 
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ShareSpool 
ESI-2001 for the 

Extended 

Systems Inc. 

228 


LaserJet 


693 

ShareSpooi 
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228 
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Via-WestCA-4 

Via-West Inc. 
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GRAPHICS 

443 

PC Emcee 

Computer Support 
Corp. 

38 

HARDWARE 

437 

Ergotron 

Engineering 

Workstabon 

Ergotron Inc. 

53 


PRODUCTIVITY 

DEPARTMENT 

PROGRAM NAMEDESCRIPTHM PAK 

PC Lab Notes 

Ublities 

Environments 

Turbo Pascal 4.0 adds features but requires patching of older programs. 277 
PAINT adds colors, lines, and pabems to help screens and pop-ups. 291 

0S/2’s memory management lets memory blocks be shared and increased. 313 

Power Programming 
Spreadsheet Ciinic 
Spreadsheet Clinic 

MASM and C roubnes for changing environment variables within programs. 321 
Entering Point mode in 1-2-3 while edibng a fonnula. 327 

Macro for inverbng a column of data in a 1-2-3 spreadsheet. 327 

Spreadsheet Clinic 
Spreadsheet Clinic 
Spreadsheet Clinic 

Converting dates into serial date values when impoibng disk directories. 327 

Converbng dates into serial date values when imporbng database bles. 328 

Pausing a macro without danger of the macro stopping if Enter Isn't hit. 329 

User-to-User 

User-to-User 

User-to-User 

Running die DOS PRINT command in a batch ble without user conbrmabon. 331 
MOVEIT.BAT moves a ble between subdirectories without losing the ble. 331 
WHICHLPT tells you which printer is on-line. PRNSWAP switches ports. 332 

User-to-User 

Power User 

Power User 

LEVEL.BAT shows how to simplify IF statements In ERRORLEVEL tests. 334 
FoxBASE user-debned functions that track elapsed bme between events. 341 
Microsoft Word macros that duplicate WordStar key combinations. 343 

Power User 

Languages 

Languages 

WordPerfect macros for inserbng. saving, and bnding text markers. 344 

Set of BASIC date manipulation funcbons quickly does many calculations. 345 
Turbo Pascal mutines write at an angle for labeling the axes of graphs. 346 

Languages 

PC Tutor 

PC Tutor 

Fiber written in Turbo Pascal redirects screen output into a file. 348 

Assembly language macros can save time, but they also confuse outsiders. 353 
Using environment variables to control bow in a DOS batch file. 353 

PC Tutor 

PC Tutor 

PC Tutor 

Effect of NEC 3350 printer's vibrabons on the hard disk in an IBM PC-XT. 354 
Mono monbors designed to work wbh CGAs often produce blurry text. 354 

EGA cards, like the NEC GB-1 . can slow down the performance of a system. 355 

Connectivity Clinic 
Connecbvity Clinic 
Connectivity Clinic 

The MS-DOS Handbook and BOSTON .DOC teach how to write batch bles. 359 
Getting garbled data and receiver overruns when running a VAX EOT edbor. 359 
PCTerm, SmarTerm, and Crosstalk let DEC VAX download unattended. 359 

Connectivity Clinic 

Cables from Codenoll. PureData, and Proteon work in noisy factory settings. 360 
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w—a mooucT cowpaiiy pme 


438 

Model 830 Image Datacopy 

38 


Scanner 



439 

The Complete 
Hand Scanner 

The Complete PC 

43 

435 

UniSaver 

Universal Vectors 
Corp. 

52 

OPERATINQ SYSTEMS 

451 

DOS For Hard and 

Leam-PC Video 

46 


Roppy Disk Us- 
ers: ginning 
Through Ad- 
vanced Skills 

Systems 


446 

Operating Sys- 
tem/2 Standard 
Edition 1.0 

IBM Corp. 

33 


445 

VM/386 

Intelligent Graphics 

33 


Corp. 


SOFTWARE 


432 

386AVeitek- 

The Math 

52 


Madab 

Works Inc. 


SPREADSHEET ADD-INS 

660 

Data Manager 

Intex Solutions 

178 

659 

O.A.V.E. 

Goldata Computer 

182 

662 

Decision Support Enfin Software 

204 


Series 

Corp. 


658 

Oeja 

PC Publishing Inc. 

186 

657 

Fetch." 

ManusoftCorp. 

188 

673 

4Word 

Turner Hall 

154 



Publishing 


656 

Informix 

Informix 

189 


Datasheet Add-In Software Inc. 


672 

InWord 

Funk Software 

157 

665 

JetSet 

Intex Solutions Inc. 194 

669 

Note-lt Plus 

Turner Hall 

173 



Publishing 


668 

Noteworthy 

Funk Software 

176 

438 

0CR4mat 

Datacopy 

53 

663 

SeeMORE 

Personics Corp. 

196 

664 

Sideways 

Funk Software 

197 

670 

Spellin! 

Turner Hall 

158 



Publishing 


666 

3D Graphics 

Intex Solutions Inc. 198 

661 

Wisard 

Shade Infonnation 

208 



Systems Inc. 


671 

WriteHn 

Blossom Software 

170 



Corp. 


UTILITIES 

448 

Addresselope 

Barry A. Watzman 

46 

449 

Pony Express 

Mellsco Marketing 

46 



Inc. 



THE CHEAPEST ATs EVER If 

you’re like most people, you probably as- 
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GAMES 

1 



Safe Stocks: 
Millionaire 11 Ones You 
All the Action and Hone 
Of the Risk 


BY DONALD TRIVETTE 

Who among us hasn’t dreamed 
about running a few hundred 
dollars into a coot million? 
About cornering Ford or taking 
over GM? Millionaire 11. from 
Britannica Software, lets us 
play our mogu) emotions for all 
they're worth. Safely. 

Millionaire U is based on the 
ups and downs of real compa- 
nies taken from 91 -week peri- 
ods over the last decade. The 
companies arc divided into five 
groups: the automotive, com- 
puter, energy, aerospace, and 
food industries. In each group 
are three companies, major hit- 
ters all, including Ford, Digital 
Equipment Corp., Texaco, 
Lockheed, and General Mills. 

The play begins with you as 
a novice, holding $10,000 in 
your hot, sweaty hands. You 
have the ability to buy and sell 
common stocks. As your net 
worth increases you gain status 
and privileges: as an investor, 
you can buy on margin; as a 
speculator (once you’ve accu- 
mulated at least $18,000), 
you’re allowed to purchase call 


options; if you make it to profes- 
sional . you can buy put options; 
and anyone who reaches the ze- 
nith of broker (by amassing 
$100,000) can do all of the 
above plus sell short. 

As you advance from week 
to week, the program displays 
charts to show how the econo- 
my and particular issues are far- 
ing; for investors who consider 
charts just so much art work. 
Millionaire II also displays 
news blurbs for each period. 
“Auto sales expected to rise in 
next quarter” and "Aerospace 
faced with a slowdown'* are 
typical of the subtleties. From 
watching the charts and reading 
the news, you plan your attack. 

Millionaire II differs from 
the old Millionaire I in several 
respects. The new version is in 
color, allows two players to 
compete with one another, has 
an improved command struc- 
ture. and is faster. It also has a 
few flaws. Since it’s billed as a 
simulation, one wonders why 
the designers mixed real and fic- 
titious stock symbols. For ex- 
ample, Ford is referred to as 
”FRD” instead of the proper 
”F.” This could prove costly to 
anyone who assumes the game 
is accurate and then invests real 
money in the real FRD, Fried- 
man Industries. 

How did I do with my wad of 
bills? I clawed my way up until I 
got to the speculator level, and 
then I blew all my funds on call 
options that expired in the 40th 


week. I watched as my fortune 
increased to about $90,000 and 
then began to wane. In the 39th 
week I cashed in some options 
and let the others ride for the last 
week. A bad mistake. 

In the 40th week the pro- 
gram automatically declared my 
options to have expired without 
giving me the chance to sell or 
convert them to stock. I felt 
cheated, and in real life 1 would 
have changed brokers, consult- 
ed my lawyer, called the SEC, 
and cried. Instead. I switched 
on the TV. Who wants to be a 
millionaire, anyway? 

List Price: Millionaire II. $59.95. 
Requires: 256K RAM. one disk 
drive. DOS 2.0 or later. Copy 
protected. Britannica Software. 185 
Berry St. . San Francisco. CA 
94107; (415) 546-1866. 


CIRCLE 652 ON READER SERVICE CARD 

How to Dispense Cross- 
Checks, High Sticks, 
And Slap Shots Without 
Getting Bruised 


BY GUS VENDITTO 

Hockey is not a sport for the 
meek. Few hardy souls ever 
master ice skating on an empty 
rink, let alone try to weave 
through a swarm of hostile, 
heavily padded opponents while 
guiding a 1-inch-thick rubber 
disk down the ice. Watching 
hockey from the stands is often 
more of a challenge; if the 
brawling hometown fans don’t 


get you. their beer spla.she$ will. 

Mindscape has eliminated 
the negatives and come pretty 
close to capturing the mental ex- 
citement of the game in Super- 
star tee Hockey. It provides an 
arcade level of control in basic 
hockey maneuvers and lets the 
more ambitious fan take control 
over a team, generate a lineup, 
enter into trades with others in 
the league, and recruit from the 
minor leagues. It makes excel- 
lent use of CGA graphics. 

Most people will be content 
to enjoy basic maneuvers one- 
on-one with the game: trying to 
slip a cross-check past the refer- 
ee and faking out the goalie with 
deft joystick maneuvers. One 
adjustment you will want to 
make to the game: choose to go 
to training camp and improve 
your team to the max. If you do, 
you still won't be able to out- 
skate the game's center, but at 
least he won't skate circles 
around you. And don't bother 
trying to play without a joystick 
or on a rc running faster than 
4.77 MHz. You’d be better off 
going one-on-one with Wayne 
Gretzky. 

If you like to watch hockey, 
you'll love this game. 

List Price: Superstar Ice Hockey, 
$39.95. Requires: 256K RAM. 
one disk drive, CGA or EGA. DOS 
2 .0 or later. Joystick recommended . 
Copy protected. Mindscape Inc., 
jt444 Dundee Rd. . Northbrook. IL 
60062; (312)480-7667. 


CIRCLE 651 ON READER SERVICE CARD 


With a little 
practice, 
you' 11 be a 
competitive 
flayer, but 
Superstar Ice 
Hockey won'/ 
let you out- 
skate the 
game'sceiuer. 
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Only one 
computational software 
package offers 
this much 


speakeasy: 


Comparing problem-solving packages? 
Like the knife on the left, most ready- 
to-use packages are designed for 
specific aprplications. They parform a 
narrow range of tasks well, but lack 
the versatility to tackle diverse or 
complex problems. 

An interactive 

computer language 

Spaakeasy is an interactive computer 
linage that pirovides virtually un- 
limited p)roblem-solving capabilities 
to research scientists, physicists, 
engineers, statisticians, economists 
and financial aralysts worldwide. A 
vital tool in research labs, universities 
and financial institutions for more than 
20 years, Spaakeasy is one of the few 
compmter languages designed by its 
users. 

Prepare data, test 
hypotheses, create models 

The computational tools you need to 
prepare data, test hypotheses and 
create models are easily accessed by 
combining user-oriented commands 
and natural mathematic notation. 
Depanding on the problem, up to 95% 



For unmatched computational tools. 


of the usual programming steprs can 
be eliminated. You can concentrate 
on exploring data rather than the 
mechanics of running a computer. 

Harness the power 
of Speakeasy 

Adapt Spaakeasy to your spacific 
needs by adding new words to its 
powerful working vocabulary of ouer 
1000 unrds. Spa^easy is totally flex- 
ible and is extendable with subroutines 
in Spaakeasy, and with Fortran. 

Spaakeasy versions run on IBM 
mainframes, DEC VAX and 
MiaoVAX, and all PC com- 
patibles. Programs and data 
MB are interchange- 

O able between dif- 
ferent machiras. 

At just $7000 for main- 
frames, Spaakeasy annual 
fees are far less than most 
other statistical software packages. No 
add-ons are raeded for modeling, 
color graprhics or forecasting. The 
micro version is available for $475. 



Complete interactive 
grapUcs are included 

Speakers colorful 
interactive graprhics will 
help you to visually 
analyze data and to 
instantly see the impact 



of varied calculations. Explore 
numbers with XY, contour, 3-dimen- 
sional graprhs and more— without ever 
leaving the prrogram. 

Call Steve Sogar today at 1-800- 
227-1209 to discuss your prroblem- 
solving needs. Mainframe versions are 
available lor a 2-month free trial; 
micro versions come with a 2-month 
money back guarantee. 

Ever try to uncork a bottle of wine 
with a pocket knife? Then you under- 
stand the value of having the right 
tools. For all the right computational 
tools, you need Speakeasy. 


I □ Please call to discuss my 
. problem-solving needs. 


n 


□ Send more information. 

□ Bill me $475 for the micro version. 

□ MasterCard OVISA □ American Express 
# Expiration 


I Name Title 

I rnmpany 

I Address 

1 City State 7ip 

Tel 

I Mail to; Steve Sc^ar/Strategic Information 
I 80 Blanchard Rd., Burlington. MA 01803 


J 


STRATEGIC INFORMATION 

S 80 Blanchard Road. Burlington. MA 01803 

1 - 800 - 227-1209 

(In Massachusetts: (617) 273-5500) 


Speakeasy is a registered trademark of Speakeasy Computing Corporation. IBM is a registered trademark of International 

Business Machines Corporation. DEC and VAX are registered trademarks of Digital Equipment Corporation. C 1987 Strategic Information 
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Music 

(conlinuedf 

tics of each note's beginning, 
middle, and end). 

The Ad Lib system can keep 
you glued to your PC for hours 
as you develop and change in- 
strument sounds and musical 
compositions. But its limita- 
tions are clear. 

This is not a package for the 
serious musician looking for a 
performance instrument. You 
can't play the system in real 
time, and while it does accept 
input from a MIDI keyboard 
(see the sidebar "MIDI: Musi- 
cal Information Sharing" for a 
description of the MIDI stan- 
dard), it takes such input only 
one note at a time and it won't 
drive a MIDI device. 

If what you want is a way to 
learn about and experiment with 
synthesized music, the Ad Lib 
system could be for you. 

Sophisticated Sounds 

Far more sophisticated is the 


$795 Music Magic Synthesizer, 
which is manufactured by Mu- 
sic Magic Co. This full-length 
add-in card generates 16 simul- 
taneous voices — twice as many 
as IBM's Music Feature 
board — and multiple cards can 
be installed to sound as many as 
64 notes at once. 

Music Magic's software or- 
ganizes defined sounds, up to a 
total of 16. in "slots." A slot is 
simply the sum of the parame- 
ters that define an individual 


sound. Each slot can have its 
own tone color, volume, stereo 
position, and transposition — es- 
sentially, it's what is normally 
thought of as a voice plus elec- 
tronic effects. 

Each slot has its own MIDI 
channel and can play its own 
polyphonic or monophonic mu- 
sical line. Or several slots can 
be assigned to the same MIDI 
channel for layered effects. 
Each slot can be assigned spe- 
cial effects like echo, special 
tunings, and glide. 

A Music Magic "ensem- 
ble" is a collection of 16 slots. 
Effectively, an ensemble is one 
complete, programmed imple- 
mcntationofMusic Magic, with 
up to .^0 defined instrument 
sounds, plus the required MIDI 
information. Entire ensembles 
can be stored and recalled as 
needed, so the user can have 
several completely pro- 
grammed synthesizer settings 
available. 

To generate the sounds that 
you hear. Music Magic uses a 


process called additive synthe- 
sis. This method adds oscilla- 
tor-generated harmonics until 
the desired timbre is reached. 

Music Magic's instrument 
definer gives very flexible con- 
trol over sound generation. You 
can combine the output of up to 
four oscillators to form a single 
instrument sound. 

The board can also repro- 
duce sampled sounds, which arc 
stored in memory. It can't be 
used to capture sound samples. 


AmfnucaiM 
the “slot" 
page displays 
settings for 
The Music 
Magic Synthe- 
sizer ccPil. 
Each slot is a 
group of char- 
acteristics, in- 
cluding lone 
color, volume, 
and special ef’ 

fects. Users 
can store set- 
tings for up to 
l6suchslol3. 


so the user is limited to the .sam- 
ples provided by Music Magic. 

"nie card offers full MID! 
support, which means that you 
can use the Music Magic board 
as part of an integrated MIDI 
system. MIDI-compatible key- 
boards. guitar controllers, drum 
machines, and other equipment 
can interact with the Music 
Magic board. I used a Roland 
Juno 106 keyboard as a control- 
ler for the Music Magic board, 
but if you don't have a keyboard 
you can use your PC keyboard 
to trigger sounds instead. 

Users must supply amplifi- 
cation, however, because the 
tine outputs from the Music 
Magic card aren't sufficient to 
drive speakers or headphones. 
A typical home stereo does the 
job well. 

Overdub up to 48 Tracks 

The Music Magic .software 
includes very complex and flex- 
ible recording capabilities. As 
with a multitrack recorder, you 
can record an initial track, then 
overdub additional parts, up to a 
total of 48 tracks. So you can 
.start by defining instruments, 
then lay down tracks with the re- 
corder until you have a com- 
plete composition. You can do 
all of this within Music Magic; 
it can function within a MIDI 
system or as a complete system 
unto itself. 

The Music Magic Synthesiz- 
er is a serious tool for perfor- 
mance. composition, or explo- 


ration of music. But its 
complexity and considerable 
capabilities make it a somewhat 
formidable product for the be- 
ginner to approach. The docu- 
mentation breaks things down 
to a siep-by-slep process, how- 
ever, and makes for fairly 
smooth going. 

If you are looking for a pow- 
erful tool, the Music Magic 
board could be it. If you are 
looking for an educational, in- 
teresting way to find out about 
music, the Ad Lib Personal 
Computer Music System is a 
more inviting and affordable 
choice. Either one will bring 
you insight into music in gener- 
al and the new world of synthe- 
sized sound in particular. 

List Price: The Ad Lib Personal 
Computer Music System. $245. 
Instrument Maker, $50. Requires: 
256K RAM. (wo floppy disk drives, 
graphics adapter, half-length slut, 
headphones or powered speaker. 
DOS 2 .0 or later. Software not copy 
protected. Ad Lib Inc., 50 Stanford 
St.. Boston. MA 021 14; (800) 463- 
2686. 


CIRCLE 6S3 ON READER SERVICE CARD 
List Price: The Music Magic 
Synthesizer. $795. Requires: 320K 
RAM . two disk drives, graphics 
adapter, expansion slot, external 
amplifier and speaker. DOS 2.0 or 
later. Music Magic Co.. 180 
Ba.sswood. Cleveland. OH 44022: 
(216)247-8818. 


CIRCLE 654 ON READER SERVICE CARO 



The Music Magic Synlhesi:er card packs the power of a full-featured digital synthesiz- 
er onto a single full-length add-in card. The tu o phono jacksat the rear tif the bitard 
connect it to external amplification. Audio ouipui fnm the hoard is not sufficient to 
drive a speaker or headphones without additional amplification. 
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FUTURE 
COMPATIBLE 


Advanced technology ready to work for 
you today. 

At Tandon we feel that our personal 
computers should not only be exactly 
compatible 
with your 
present needs, 
but able to 
meet all your 
future stan- 
dards as well. 

OurTarga20. 
for example, 
is a powerful 
80286-based 
system with 
many features 
not yet avail- 
able elsewhere. 

It comes 
with a full 
1MB of memory and the ability to 
use it all with our ingenious Memory 
Management System. 

And when Microsoft's Windows 2 
operating environment is available, you 


can expect it to run even faster than the 
equivalent PS/2 system. 

Large storage capacity, faster pro- 
cessing speed, innovative technology, 
a small foot- 
print, and 
the reliability 
and quality 
assurance of 
an industry 
leader like 
Tandon. 

So whether 
you need 
a powerful 
computer to 
help you 
manage your 
present busi- 
ness, or 
use a high- 
performance state-of-the-art system to 
keep you compatible with the future, 
call today. 

National 1-800-556-1234 Ext. 171. In 
California 1-800441-2345 Ext. 171. 


FEATURES 


Processor 

80286 

Supports OS/2 

Yes 

1MB Memory 

Standard 

\femory Management Ifes 

Storage 

20MB 

Small Footprint 

"Yfes 



Price. Selection. Quality. 


Plena swid iM yoiir Tandon Fact Pk, 
a coniiiratanslm sat ol lltsratm and pndiict revlaws: 

Name 



Company . 
Address _ 


City/Slale/ZIp . 
TelepPone 


Tandon Comiiiitar Cofpoiatlon 
dOSSclancsDitn 
Kooiiiaili.C* 93021 


PCI/26 


PS/? « a ragnwicd rnotmark o* iniatnaiionii Buotfiata Macnmat Co*p Miereaon Wiinmm « a regvtarM trada>nan> ol Micnoaon Co>oo«aboR 


CIRCLE 135 ON READER SERVICE CARD 


After Hours 




used without percussion. 

For the rank beginner, Ad 
Lib includes a program called 
Juke Box as a way to make some 
initial noise. The program's 
main menu lists prerecorded 
songs that have b^n stored as 
files. Tapping a number key 
plays the tune assigned to that 
key. Once you get as far as cre- 
ating your own masterpieces, 
they too can be stored and re- 
played in Juke Box. 

To help you get the most out 
of the Ad Lib system, the com- 
pany includes a book called 
Composition Projects #7, 
which is a supplement to the ba- 
sic documentation. The book 
leads you step by step through a 
sample composition and helps 
you develop currency with the 
main techniques of Visual Com- 
poser. It also introduces basic 
concepts of musical structure. 

Composition Projects #7 is 
a very useful adjunct to the main 
documentation, which is some- 
times unclear and confusing. 


There is a lot you can do with 
just the basic Ad Lib system, 
but an additional investment of 
$S0 for a software package 
called Instrument Maker gives 
you much greater control over 
the actual sound of the synthe- 
sizer. 

Instrument Maker lets you 
modify the parameters that de- 
fine the Ad Lib synthesizer's 
sounds. When you bring up the 
program, its main screen pre- 
sents a list of sound parameters. 
Next to each parameter is either 
a scroll bar or an on/off check 
box that lets you adjust the pa- 
rameter. 

The program starts you off 
with a basic piano sound, and 
you modify it with the scroll 
bars until it takes on the timbre 
that you want. Among the pa- 
rameters that can be adjusted are 
attack, sustain, decay, and re- 
lease for the output of each of 
the synthesizer's two operators 
(for the uninitiated, these pa- 
rameters govern the characteris- 


Composer presents a sort of mu- 
sical spreadsheet. Notes are en- 
tered. either from the keyboard 
or with a mouse, as dashes on a 
grid. 

Pitch varies along the y-axis 
of the grid; the closer the dash is 
placed to the top of the screen, 
the higher the note will be. 

The x-axis represents time. 
So, the longer the dash, the 
longer the note will sound. 

This system makes visualiz- 
ing written music much easier 
for the neophyte composer. In- 
tervals — the distances between 
pitches — are clearly visible on 
the grid. 

If you don’t have the benefit 
of musical training, you can de- 
velop a sense of which notes 


come with the Ad Lib system. 
You can write music for up to 1 1 
simultaneous sounds, or 
“voices." Up to six melodic 
voices can be used with as many 
as five percussion sounds, or up 
to nine melodic voices can be 


RoUmtfa 

MPU-40I 

MtDlproctsS' 

uiguMtctm^ 

HMsaMiDl- 
compalibte 
kryboardto 
The Music 
Magic Synthe- 
sizer. The 
MPU-401 at- 
laches the 
PCviaasepa- 
rately avail- 
able Ims card. 


Music 

(continued) 

the musical characteristics of a 
real trumpet, but no one will be 
fooled into thinking you have 
Miles Davis hidden in your PC. 

The synthesizer is accessed 
and controlled by a program 
called Visual Composer. As its 
name suggests, this software is 
where you generate and record 
the music that will be played 
back by the synthesizer. The 
package’s WindowsA'ike inter- 
face features pull-down menus, 
dialog boxes, and full mouse 
support. 

Visual Composer's greatest 
strength Is that it does away with 
traditional musical notation. In- 
stead of staves and clefs. Visual 


sound good together and which 
combinations set your teeth on 
edge by trial and error. And 
since Visual Composer presents 
a graphic of a piano keyboard 
along the left side of the screen, 
notes can also be thought of in a 
more traditional way. 

Rhythms, too, are easier for 
the untrained to deal with in Vi- 
sual Composer. Gone are the ar- 
cane dotted notes and squiggly 
rest symbols of conventional 
notation. 

Instead, the relative lengths 
of notes reveal their time val- 
ues. A dash that is twice the 
length of another dash will 
sound for twice as long. 

Visual Composer also pro- 
vides access to the preconfi- 
gured instrument sounds that 


RttadBiti 
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SuftwLiMl 

MMsebte 

SuttmgS«nl 

BiMkiMScAig 
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Output LmI 
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Instnimeot 
MwketisaSSO 
add-on to the 
AdLib system. 
Scrollbars 
and cheek box- 
es are used to 
modify FM 
syrttheds pa- 
rameters. The 
effectofa 
change can be 
tested by 
pointing to a 
naieonthe 
keyboard rep- 
resentation on 
thescreen. 
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THE 

INCOME 

TAX 

I 

PROGRAM 


• DISPLAYS EXACT FORMS 
ON SCREEN - enter data directly into 
displayed forms. Automatic calculations 
and linking across all forms, schedules, 
worksheets and itemizations 

• STATUS WINDOW - displays Adjusted 
Gross Income (AGI), Taxable Income, Total Tax 
Liability, and Refund/Balance Due. 


MacInTax/TaxView FEDERAL: 
suggested list price - $119“®* 

OpvratesonGMandcsntpMiiM.ApcMA.MacInlosti'* andA^ptelGS 

CA & NY STATE SUPPLEMENTS 
(others to follow); list price - $65®** 
Requires MacInTax Federal or TaxView Federal to 
operate. Includes a converter program to link saved 
federal data to state forms. 



• IRS INSTRUCTIONS ON SCREEN - 

displays entire IRS booklet on a line-by-line basis. 

• PRINT ENTIRE TAX RETURN WITH ALL 
DATA - all printouts IRS APPROVED FOR SIGNATURE 
AND SUBMISSION, INCLUDING FORM 1040. 

• INTERFACES TO SPREADSHEETS, 
DATABASES, AND ACCOUNTING 
‘.ROGRAMS - import "text" files directly into the program. 


PLANNER SUPPLEMENT: list price - $79««* 
Performs five-year projections of tax liabilities for five 
alternative strategies, using the new tax laws. Requires 
MacInTax Federal to operate. 

' plus $5.00 ship/handling, CA res. add 6% sales tax 

Madntoeh'^ artd Apple lIGS are trademarks o( Apple Corrpuler. Inc. 

IBM Is 8 registered trademark o( International Business Machines. Inc. 

MacInTax^, TaxView™. and SottView™ are trademarks of SottView, Inc. 
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Make Your Own Melodies: Systems 
for Amateurs and Virtuosos 


BY JONATHAN MATZKIN 


Electronics has changed the mu- 
sic around you ai least as much 
as it has altered your workplace . 
Flip on your radio and you’ll 
hear electronic sounds in every 
context, from the cutting edge 
of classical music to the beating 
pulse of Top 40 pop. 

So what’s all that got to do 
with the PC you use to write dry 
memos and plan complex bud- 
gets? Probably the only sound 
you customarily gel from your 
CPU is an obnoxious beep when 
you do something Lotus I •2-3 
doesn’t like. 

But with the proper add-on 
equipment, your workaday PC 
can become an outlet for your 
musical urges. It can function as 
a full-featured synthesizer that 
will create sounds that leave 
many dedicated instruments in 
the dust. Or it can be a blank 
sonic canvas that records musi- 
cal compositions limited only 
by your imagination. 

Perhaps most important. 
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A Musical Interlude 
Hands-on reviews of the 
Music Magic and Ad Lib 
systems 
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Playing with a fortune 
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Build a team or play a one- 
on-one game 


your PC can leach you about 
music. Electronic synthesis 
brings you right to the sounds 
and rhythms, even if you 
flunked piano and never man- 
aged even the simplest chords 
on a guitar. You can proceed di- 
rectly to the concepts behind 
music without wading through 
the discipline of learning a tradi- 
tional instrument. 

Other hardware formats (no- 
tably Apple. Atari, and Com- 
modore) have offered more 
choices to the musician in the 
past. But all that is changing 
nowadays. 

Choose Your Level 

The Ad Lib Personal Com- 
puter Music System, from Ad 
Lib, is an inexpensive introduc- 
tion to the hows and whys of 
music. The $245 combination 
hardwarc/software package in- 
cludes a board-level synthesizer 
for your PC. It also has a soft- 
ware package that allows an ab- 
solute beginner to write and 
play back music. 

The Music Magic Synthesiz- 
er. from Music Magic Co., is 
less friendly to the novice, but 
the $795 package merges a 
much more powerful digital 
synthesizer with the PC. 

Novice Sounds 

The Ad Lib system’s synthe- 
sizer is on a half-card that in^ 
stalls in an expansion slot. The 
card has outputs that will drive a 
powered speaker or Walkman 
type headphones, eitherof 
which must be provided by the 
user. 

The synthesizer offers a 


TheAJt.ib 
Personal Com- 
puter Music 
System dis- 
penses with 
tratlilional mu- 
sical notation. 
AV»lri appear 
as dashes on a 
grid and can 
he entered via 
keyhtHird or 
mouse. Each 
line above rep- 
resents a dif- 
ferent musical 
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wide variety of different timbres 
to choose from. The sounds arc 
generated by FM synthesis and 
vary in their realism. Some 
sounds, like the piano and organ 
timbres, are instantly recogniz- 


able and quite close to their 
“real” counterparts. 

The trumpet and other brass 
sounds, on the other hand, don’t 
sound anything like their name- 
sakes. The trumpet has some of 


MIDI: Musical 
Information Sharing 

Like a communications protocol. MIDI is a standard that allows 
hardware and software from different manufacturers to work to- 
gether in a harmonious, flexible system. 

Any MIDI-compatible instrument can be interlaced with any 
other instrument or device that supports the MIDI communica- 
tion protocol. So a variety of instruments, from keyboard-based 
synthesizers to MIDI guitar controllers and digital samplers, can 
be linked and used together. These instruments can share infor- 
mation about pilch, timbre, loudness, and other factors that de- 
fine the sounds that you hear. 

MIDI gives musicians great control over multiple instru- 
ments. since a single MIDI device can be used to control other 
MIDI devices. A live performer can program a sequence of 
events involving a number of MIDI instruments, and then trigger 
the sequence from a remote device like a keyboard. For exam- 
ple. a musician could use MIDI interlaces to tie together a key- 
biwd-based synthesizer, a drum machine, and a digital sam- 
pling unit. The musician could control the drum 
machine — choosing beats and turning it off and on — from the 
primary keyboard. Sounds prixluced by the digital sampler 
could also be acce.s,sed from the keyboard. 

In testing The Music Magic Synthesizer, we used a Roland 
Juno 106 keyboard synthesizer and an IBM PC-XT: they were 
linked by a Roland MPU-401 MIDI prtKessing unit. 

The Ad Lib system is .scmi-MIDI-compatlble; it can receive 
input from .MIDI devices but doesn’t generate MIDI signals. 

— .Jonathan Matzkin 
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Numbers 

speak 

louder than 
words. 
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Okay, you have 
this job that has 
you hip-deep in 
one particular PC 
application. Maybe 
it’s number crunching. Maybe it’s word- 
processing or data chasing. 

But that’s not you— not the whole 
you, is it? Of course not. 

That’s why there’s Microsoft®Works. 
The software for the rest of you. Four 
stunningly simple, amazingly versatile, 
democratically priced programs in one 
At your fingertips. A 
microsecond away. 

Microsoft Worfc, 
the one disk soft- 
ware program that 
gracefully integrates: 

Word processing, 
for writing memos, 
reports, presentations. 

A database with 


with numbers. 

Finally a com- 
munications tool 
for stock quotes, 
travel reserva- 
tions, research, and bulletin boards. 

Isn’t it time that the rest of the world 
found out what a multi-dimensional, 
multi-talented. Renaissance person you 
really are? 

Get into Microsoft Works, the soft- 
ware for the rest of you. 


reporting. 

A spreadsheet with 
charting, to compute, 
analyze, interpret, and 
then graph anything to do 




















For the name of the nearest Microsoft dealer, call (800) 541-1261, Dept. C29. 


MtCioaoft » a reinsiered (radenurk of Miciosoft Corporation. IBM is a resisterrd trademark of International Business Machines Corporation. 


